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᭽ೝᅕɩʧʒᅉᅕଃૺ৷ʱಐɸʪ׮ಟᄍ˞ʼ˂˿ˍقኚ
żL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʍᓑીᏀᦋʇɼʍၔ৷
ೋ๮ɉ٩̍ᵨᙸɉၿᭀ̍௲ᙸɉం̍׺ᄑɉॱ࠷ᶪ̍
Ϸᙸɉᶀৎᶪᶪۭ̍ᄑɉުᤝ̍᫏ᰚɉдΠᶪᶪᶪ
ᶨवી 26श 8ಏ 27ఖלႾᶩ
Development of Capsicum Rootstock Cultivars ‘L4 Dai-Power’ and 
‘Daichikara’ with Resistance to Bacterial Wilt and Phytophthora Blight
Hiroshi Matsunaga, Takeo Saito, Atsushi Saito, Tatemi Yoshida, 
Takanori Sato, Yoshiteru Sakata and Shinji Monma
Iɉ᏶ɉɉល
᭽ೝᅕɩʧʒᅉᅕʎᶬʮɫ۔ʍ˪̎˴̉̍˞ʼ˂˿ˍ
ᯕʍഔܚʊɩɣʅᶬށɬʉ᜴࠿ʱוʛɸۣݙϧ೮৷ᅕ࠿
ʆɡʪᶮɼʍɾʠᶬ᥄ለ෤ථᨂᗚᖭඋለኴ૗ᶨϒͬᶬᨂ
ᗚᖭለᶩʆʎᶬɲʍ͸ᅕ࠿ʊও्ʍଃૺ৷ʱପʃ׮ಟᄍ
قኚż׮˧̅̎ŽʱᓑીɶɾᶨMatsunaga ʨᶬ2010ᶻ
௲ᙸʨ 2ᶬ011ᶩᶮż׮˧̅̎Žʎᶬɲʫʝʆ͸ᅕ࠿ʱۋᦪ
ɸʪᆾᆔʆ׮ಟʇɶʅԢᄍɴʫʅɣɾż˯́˴ˋ̀Ž 
ᶨͥᕓ቎ۍຫκᫎᨂᇊׄኚˑ̉˕̎ᶩᶨ ᇻˤףʨᶬ1993ᶩ
ʇ๚ʘᶬ᭽ೝᅕɩʧʒᅉᅕʊࡩɸʪଃૺ৷ɫওɮ
ᶨMatsunaga ʨᶬ2013ᶩᶬ ʧʩࠪ࠳ɶʅ͸ᅕ࠿ʱۋᦪʆ
ɬʪ׮ಟʇɶʅ౓וɫ᥼ʲʆɣʪᶮ
ͥఄᶬ˪̎˴̉̍˞ʼ˂˿ˍᯕʆʎᶬ˞ʼ˂˿ˍ˴ʺ
́˟˸˙˞́ʼʺ́ˏᶨPepper mild mottle virusᶻ
PMMoVᶩʉʈ˞˦˸ʼʺ́ˏʊʧʪ˸ˌʺ˅ᅕʡᨁ᝸
ʉᅕ࠿ʆɡʪᶮಢᅕ࠿ʊࡩɸʪଃૺ৷ᦧϧࠍʇɶʅᶬL1ᶬ
L2ᶬL3ɩʧʒ L4ʉʈɫᇽʨʫʅɩʩᶨBoukemaᶬ
1982ᶻBoukemaᶬ1984ᶩᶬ L1ʎ˞˦˸ʼʺ́ˏʍ P0˕
ʺ˭ Lᶬ2ʎ˞˦˸ʼʺ́ˏʍ P0ɩʧʒ P1˕ʺ˭ Lᶬ3ʎ
˞˦˸ʼʺ́ˏʍ P0ᶬP1ɩʧʒ P1.2˕ʺ˭ᶬɩʧʒ L4
ʎ˞˦˸ʼʺ́ˏʍ P0 Pᶬ1 Pᶬ1.2ɩʧʒ P1.2.3˕ʺ˭ʊࡩ
ɶʅᦋ௙੡טড়ʊʧʪଃૺ৷ʱቌɸᶮ˞˦˸ʼʺ́ˏଃ
ૺ৷ᦧϧࠍɫᄴʉʪኤಟʇ׮ಟʍᎻ׹ɺʍଢ଼ɭಟഔܚʊ
ɩɣʅᶬኤಟɡʪɣʎ׮ಟɫ˞˦˸ʼʺ́ˏʊ੡೮ɶɾ
ܬ׹ᶬ৵ྟʊᗮӹɸʪ׭ᓧ৷ɫɡʪᶨ௲ᙸᶬ2005ᶩᶮ ɼ
ʍɾʠᶬ˪̎˴̉̍˞ʼ˂˿ˍᯕʍଢ଼ɭಟഔܚʆʎᶬ˞
˴˞ʇ׽පʊᶬኤಟʇ׮ಟʍ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧ
ࠍʱͥᔸɴɺʪɲʇɫඐʠʅᨁ᝸ʆɡʪᶮʮɫ۔ʍ΂᝸
ʉ˪̎˴̉قኚʎᶬ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧࠍʇɶʅ
L3ʱପʃقኚɫݼɮᶬɲʫʨʍقኚʎ L3ʱପʃż׮˧
̅̎Žʱ׮ಟʇɸʪɲʇʊʧʩᶬ˞˦˸ʼʺ́ˏ੡೮ʊ
ʧʪᗮӹʱঃɬᢰɲɸɲʇʉɮ᭽ೝᅕɩʧʒᅉᅕʍ᜴࠿
ʱᤏ༜ɸʪɲʇɫʆɬʪᶮɶɪɶᶬ᥎शഔܚɫ݇Ւɶʅ
ɣʪˁ˿̎˪̎˴̉ᶨ˧˭̀ˁᶩʎ Lᶬ3ʱପʃقኚʡɡ
ʪɫ Lᶬ4ʱପʃقኚʡݼɣᶮʝɾᶬఖಢۦಿʍ˞ʼ˂˿
ˍʣᄅᫎ˞ʼ˂˿ˍʎᶬʚʇʲʈʍقኚɫ˞˦˸ʼʺ́
ˏʊࡩɸʪଃૺ৷ʱପɾʉɣᶮɼʍɾʠᶬ᭽ೝᅕɩʧʒ
ᅉᅕʊও्ଃૺ৷ʱቌɶᶬ˞˦˸ʼʺ́ˏʊ᫟ɶʅ L4
ʱପʃ׮ಟᄍقኚɴʨʊ˞˦˸ʼʺ́ˏଃૺ৷ʱପɾʉ
ɣ׮ಟᄍقኚᶬɼʫɽʫʍᓑીɫಙʝʫʅɣʪᶮ
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ɼɲʆ żᶬ׮˧̅̎Žʇ׽ጇʍ᭽ೝᅕɩʧʒᅉᅕଃૺ
৷ʱପʀᶬ׮ಟʇɶɾܬ׹ʍኤಟʍיᨃ৷ɫҥʫ Lᶬ4ʱ
ପʃ׮ಟᄍقኚɡʪɣʎ˞˦˸ʼʺ́ˏଃૺ৷ʱପɾʉ
ɣ׮ಟᄍقኚʱᆾᆔʊᓑኚʱ᥼ʠ Fᶬ1᎘Ꮞʆɡʪ˞ʼ˂
˿ˍࠪྡྷί 1׳ɩʧʒ׽ 2׳ʱᓑીɶɾᶮ͸᎘Ꮞʎᶬ
2011᷾ 2013शʊᓑી᎘ᏎើМោ᰺ʱ࠷ఆɶɾᏃೖᶬଃ
ૺ৷׮ಟᄍقኚʇɶʅʍҥቻ৷ɫ៖ʠʨʫᶬɼʫɽʫᶬ
żL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʇا׾ɴʫɾᶮɲɲ
ʊɼʫʨʍᓑીᏀᦋɩʧʒၔ৷ʍ඘᝸ʱܫؙɸʪᶮ
ʉɩᶬᓑી᎘ᏎើМោ᰺ʍ࠷ఆʊɡɾʂʅᶬ͸قኚʍ
ၔ৷൮࠳ʍ࠷ఆʆʎᶬӊॏᇊዒ᥄೔๬ᄊ૮᜖Ᏼ׹ˑ̉
˕̎ᶨӊॏᇊᶩɩʧʒ࠽ࣉᇊᏴ׹᥄උោ᰺ܬᶨ࠽ࣉᇊᶩᶬ
żL4׮˧̅̎Žʍ᎘Ꮞᦞড়৷൮࠳ʆʎᶬᫎᨂᇊᨂᗚᕼɬ
ោ᰺ܬᶨᫎᨂᇊᶩᶬ ᱝᇽᇊ᥄උ૮᜖ˑ̉˕̎ᶨ ᱝᇽᇊᶩɩ
ʧʒᴬҺࣃᇊ᥄උ᫕ᆌᏴ׹ˑ̉˕̎ᶨᴬҺࣃᇊᶩᶬż׮ʀ
ɪʨŽʍ᎘Ꮞᦞড়৷൮࠳ʆʎᶬంྃᇊ᥄උᏴ׹ለኴ૗ͼ
ࢡ᫙ۨ᥄උ૮᜖ˑ̉˕̎ᶨ ంྃᇊᶩᶬ δᧉो᥄೔๬ᄊ૮᜖
ˑ̉˕̎᥄೔ˑ̉˕̎ᶨδᧉोᶩɩʧʒحยࢡᇊ᥄උោ
᰺ܬᶨحยࢡᇊᶩʍଉঞᒓ׸ϴʊݼށʉɳ֩Տʱ᮲ɣɾᶮ
ʝɾᶬᨂᗚᖭለለኴோ୸ˑ̉˕̎උլዿᶱቿʍఄɍʊʎ
ᓑીقኚʉʨʒʊᦦ૽᎘ᏎʍഔܚጫႾጇʊݼށʉඋլோ
୸ʱ᮲ɣɾᶮɲɲʊឧɶʅ੡᠙ʍੜʱᜟɸʪᶮʉɩᶬ
ż׮ʀɪʨŽʍᓑીʎᶬ2010᷾ 2013शʊʎ᥄೔๬ᄊᇄ
߆ឦ˭̃ˎʽ˅˞ለኴɔۨܕӑᢁཆʱোშԢᄍɸʪᇄᢁ
ཆۿ᥄උሯዒʍɾʠʍለኴ᫕ᆌɕɩʧʒɔ๨ыݳթʊࡩ
ড়ɶɾোშۿᯨ௶ᄉᄊጇʍሯዒʍɾʠʍ૮᜖᫕ᆌɕʊʧ
ʩ࠷ఆɶɾᶮ
IIɉᓑીᏀᦋ
²ɉżÍµ ׮˧̅̎Ž¡
᭽ೝᅕɩʧʒᅉᅕʊ᝖׹ଃૺ৷ʱಐɸʪ˞ʼ˂˿ˍۓ
࠳᎘Ꮞʍᓑીʱᆾᆔʇɶʅ  ᶬᗾᒓʨᶨMatsunaga and 
Monma 1ᶬ999ᶩʊʧʩ᭽ೝᅕଃૺ৷ʇܫؙɴʫɾ F1ق
ኚʆɡʪżδາŽᶨ ˕˃ʺኚᖇ഍ॾϥ቎ᶩʇࢡࣽʨ
ᶨ1979ᶩʊʧʩᅉᅕଃૺ৷ʇܫؙɴʫɾۓ࠳᎘Ꮞʆɡʪ
AC2258ᶨԠ׾ᶻLS279ᶩʱ 1993शʊί᧖ɶɾᶨۑᶭ
1ᶩᶮ ɼʍᔵแাϐʊʃɣʅᶬ᭽ೝᅕɩʧʒᅉᅕʊࡩɸ
ʪ᝖׹ଃૺ৷᎘Ꮞʍᦦ૽ʱᏘᏙɶ 2ᶬ000शʊ΂᝸থᢑɫ
ʚʛۓ࠳ɶɾ AP-2ʱᦦ૽ɶɾᶮ
ͥఄᶬ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧࠍ L4ʱପʃ˪̎˴
̉ۓ࠳᎘Ꮞʍᓑીʱᆾᆔʇɶʅ  ᶬBoukemaᶨ 1984ᶩʊʧ
ʩ L4ʱପʃʇܫؙɴʫɾ˞ʼ˂˿ˍ᥎ᐈኚ PI260429
ᶨCapsicum chacoenseᶩʇ˪̎˴̉ۓ࠳᎘Ꮞ LS3973
ᶨC. annuumᶩʱ 1991शʊίᭉɶɾᶮɶɪɶᶬɲʍኚ
᫙ᭉኚфϹɪʨʎᔵแኚࠍɫৃʨʫʉɪʂɾɾʠᶬ
LS3973ʱ 5ۋ᥸Ꮩ૕ɶίᭉɶᶬɴʨʊᶬB5F1фϹʊ
˪̎˴̉ F1قኚżAtlanticŽᶨ PETOSEED CO., INC.ᶩ
ʱίᭉɶɾᶮɲʍίᭉϒᬆʎᔵแኚࠍɫৃʨʫʪʧɥʊ
ʉʂɾɾʠᶬɼʍᔵแাϐʊʃɣʅ L4вಐ᎘Ꮞʍᦦ૽
ʱᐴʩ᥏ɶᶬ2000शʊ L4ʱಐɶ΂᝸থᢑɫʚʛۓ࠳ɶ
ɾ AP-PM03ʱᦦ૽ɶɾᶮ
ɴʨʊᶬ᭽ೝᅕɩʧʒᅉᅕʊ᝖׹ଃૺ৷ʆ L4ʱପʃ
˞ʼ˂˿ˍۓ࠳᎘Ꮞʍᓑીʱᆾᆔʇɶʅ 2ᶬ000शʊ AP-
PM03ʇ AP-2ʱί᧖ɶᶬɼʍা L4вಐ᎘Ꮞʊʃɣʅ
᭽ೝᅕɩʧʒᅉᅕʊࡩɸʪଃૺ৷ᦦ૽ʱᐴʩ᥏ɶ 2ᶬ006
शʊ΂᝸থᢑɫʚʛۓ࠳ɶɾ AP-5ʱᦦ૽ɶɾᶮ
ۑᶭ 1ɉ˞ʼ˂˿ˍࠪྡྷί 1׳̍׽ 2׳ʍᓑીۑ
*PL4-3ᶺF1 (LS3973(C. annuum)Ć PI260429ᶨC. chacoense))ʊ LS3973ʱ 5ۋ૕ɶίᭉɶɾ᎘Ꮞ
PI260429ᶺPMMoV(P1.2.3)ଃૺ৷Ꭻಲ
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ɶɪɶᶬAP-5ʎኤಟᄍقኚʍיᨃ৷ʱϵͬɴɺʪɾ
ʠᶬ׮ಟᄍقኚʇɶʅʎͭᦞʇԟఀɴʫɾᶮɼɲʆ
2007शʊᶬ᭽ೝᅕ̍ᅉᅕ̍PMMoVᶨP1.2ᶩଃૺ৷قኚ
ż׮˧̅̎Žʱኚࠍញʊᶬ᭽ೝᅕ̍ᅉᅕ̍PMMoV
ᶨP1.2.3ᶩଃૺ৷᎘Ꮞ AP-5ʱᕼ፫ញʊᄍɣɾ F1᎘ᏎʱЀ
Ԏɶɾᶮ
2008᷾ 2010 शʊᶬɲʍ F1᎘Ꮞʍ᭽ೝᅕ̍ᅉᅕɩʧ
ʒ˞˦˸ʼʺ́ˏଃૺ৷ʱ൮࠳ɸʪʇʇʡʊᶬ׮ಟʇɶ
ɾܬ׹ʍኤಟᄍقኚʍיᨃ৷ʱ൮࠳ɶɾᶮɼʍᏃೖᶬಢ
᎘Ꮞʎᶬ᭽ೝᅕɩʧʒᅉᅕʊࡩɶʅও्ʍ᝖׹ଃૺ৷ʱ
ቌɶᶬ˞˦˸ʼʺ́ˏʍ ToMVᶨ P0ᶩᶬPMMoVᶨ P1.2ᶩɩ
ʧʒ PMMoVᶨP1.2.3ᶩʊଃૺ৷ʱቌɸ L4ᦧϧࠍʱಐɶᶬ
׮ಟʇɶɾܬ׹ʍኤಟᄍقኚʍיᨃ৷ɫኤಟᄍقኚʱᔵ
ഒഔܚɶɾܬ׹ʇ׽ጇʆɡʂɾʍʆᶬ˞ʼ˂˿ˍࠪྡྷί
1׳ʍ᎘Ꮞ׾ʱϊɶᶬᓑી᎘ᏎើМោ᰺ʊЙោɶɾᶮ
2011᷾ 2013शʊᓑી᎘ᏎើМោ᰺ʱ࠷ఆɶɾᏃೖᶬ
˞ʼ˂˿ˍࠪྡྷί 1׳ʎࠪ࠳ɶʅ᭽ೝᅕ̍ᅉᅕɩʧʒ
PMMoVᶨ P1.2.3ᶩʊࡩɶʅও्ଃૺ৷ʱቌɶᶬ׮ಟʇɶʅ
Ћᄍɶɾܬ׹ʍኤಟᄍقኚʍיᨃɫż׮˧̅̎Žʱ׮ಟ
ʇɶɾܬ׹ɩʧʒኤಟᄍقኚʱᔵഒഔܚɶɾܬ׹ʇʚʛ
׽ጇʝɾʎʣʣҥʫɾɾʠᶬ᭽ೝᅕɩʧʒᅉᅕʍणᆌۨ
ʊɩɰʪ˪̎˴̉ɩʧʒ˞ʼ˂˿ˍᯕʍ׮ಟᄍقኚʇɶ
ʅಐಙʇ៖ʠʨʫɾᶮ˞ʼ˂˿ˍࠪྡྷί 1׳ʎ 2014श
ʊżL4׮˧̅̎Žʍقኚ׾ʱϊɶᶬقኚᆍ᩻Ԏᯓɶɾᶮ
ᶲɉż׮ʀɪʨŽ¡
᭽ೝᅕɩʧʒᅉᅕʊ᝖׹ଃૺ৷ʱಐɸʪۓ࠳᎘Ꮞʍ
AP-2ɫకʊᓑીɴʫʅɣɾɫᶬ᭽ೝᅕଃૺ৷ɫɴʨʊ
ওɣۓ࠳᎘Ꮞʱᓑીɸʪɾʠʊ 2ᶬ000शʊ AP-2ʍ߁޼
᎘Ꮞʆɡʪ᭽ೝᅕɩʧʒᅉᅕʊ᝖׹ଃૺ৷ʱಐɸʪۓ࠳
᎘ᏎʊMimuraʨᶨ2009ᶩʊʧʩ᭽ೝᅕʊࡩɶʅও्
ଃૺ৷ʱପʃʇܫؙɴʫɾ LS2341ʱί᧖ɶɾᶨۑᶭ
2ᶩᶮ ɼʍᔵแাϐʊʃɣʅᶬ᭽ೝᅕɩʧʒᅉᅕʊࡩɸ
ʪ᝖׹ଃૺ৷᎘Ꮞʍᦦ૽ʱᏘᏙɶ 2ᶬ007शʊ΂᝸থᢑɫ
ʚʛۓ࠳ɶɾ CBP-3ʱᦦ૽ɶɾᶮ
ɶɪɶ AᶬP-2ɊCBP-3ʎʇʡʊኤಟᄍقኚʍיᨃ৷ʱ
ϵͬɴɺʪɾʠᶬ׮ಟᄍقኚʇɶʅʎͭᦞʇԟఀɴʫɾᶮ
ɼɲʆɊ2009शʊᶬAP-2ʱኚࠍញʊᶬCBP-3ʱᕼ፫ញ
ʊᄍɣʅί᧖ɶᶬF1᎘ᏎʱЀԎɶɾᶮ2010शʊᶬɲʍ
F1᎘Ꮞʍ᭽ೝᅕ̍ᅉᅕɩʧʒ˞˦˸ʼʺ́ˏଃૺ৷ʱ
൮࠳ɸʪʇʇʡʊᶬ׮ಟʇɶɾܬ׹ʍኤಟقኚʍיᨃ৷
ʱ൮࠳ɶɾᶮɼʍᏃೖᶬಢ᎘Ꮞʎᶬ᭽ೝᅕɩʧʒᅉᅕʊ
ࡩɶʅও्᝖׹ଃૺ৷ʱቌɶᶬ˞˦˸ʼʺ́ˏʍ ToMV
ᶨP0ᶩᶬ PMMoVᶨP1.2ᶩɩʧʒ PMMoVᶨP1.2.3ᶩʊࡩɸʪ
ଃૺ৷ʱପɾɹᶬ׮ಟʇɶɾܬ׹ʍኤಟᄍقኚʍיᨃ৷
ɫኤಟᄍقኚʱᔵഒഔܚɶɾܬ׹ʇ׽ጇʆɡʂɾʍʆᶬ
˞ʼ˂˿ˍࠪྡྷί 2׳ʍ᎘Ꮞ׾ʱϊɶᶬᓑી᎘ᏎើМ
ោ᰺ʊЙោɶɾᶮ
2011᷾ 2013शʊᓑી᎘ᏎើМោ᰺ʱ࠷ఆɶɾᏃೖᶬ
˞ʼ˂˿ˍࠪྡྷί 2׳ʎࠪ࠳ɶʅ᭽ೝᅕɩʧʒᅉᅕʊ
ࡩɶʅও्ଃૺ৷ʱቌɶᶬ˞˦˸ʼʺ́ˏʊࡩɸʪଃૺ
৷ɫʉɮᶬ׮ಟʇɶʅЋᄍɶɾܬ׹ʍኤಟᄍقኚʍיᨃ
ɫżˏˇ˙˞ CŽᶨ ಐᬈϥ቎֪۔ᓑኚ᥄ܬᶩʱ׮ಟʇɶ
ɾܬ׹ɩʧʒኤಟᄍقኚʱᔵഒഔܚɶɾܬ׹ʇʚʛ׽ጇ
ʝɾʎʣʣҥʫɾɾʠᶬ᭽ೝᅕɩʧʒᅉᅕʍणᆌۨʊɩ
ɰʪ˪̎˴̉ɩʧʒ˞ʼ˂˿ˍᯕʍ׮ಟᄍقኚʇɶʅಐ
ಙʇ៖ʠʨʫɾᶮ˞ʼ˂˿ˍࠪྡྷί 2׳ʎ 2014शʊ
ż׮ʀɪʨŽʍقኚ׾ʱϊɶᶬقኚᆍ᩻Ԏᯓɶɾᶮ
IIIɉقኚၔ৷
ᶱɉᓑીۨʊɩɰʪោ᰺ીᐠ
âɉ᭽ೝᅕଃૺ৷๸೮ۗܬ൮࠳
᭽ೝᅕଃૺ৷๸೮ۗܬ൮࠳ោ᰺ʎ 2011᷾ 2013श्
ʊ࠷ఆɶᶬɼʍ඘᝸ʱᜟᶭ 1ʊቌɶɾᶮ
൮࠳قኚʎżL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʇɶᶬ
ࡩဆقኚ̍᎘Ꮞʇɶʅ żᶬ׮˧̅̎Žᶬżˏˇ˙˞ CŽᶬ ও
्ଃૺ৷ʍ LS2341ɩʧʒᗾᒓʨᶨMatsunaga and 
Monma, 1999ᶩʊʧʩ᭽ೝᅕও्ଃૺ৷ʇܫؙɴʫɾ
żͪᨁʞʈʩŽᶬ ͼ኏्ଃૺ৷ʍż˯́˴ˋ̀Žɩʧʒᑣ
ᅕ৷ʍżʾ̎ˏŽᶨ ˕˃ʺኚᖇ഍ॾϥ቎ᶩʱᄍɣɾᶮЙ
ោ഍௦ʎ 1ᶬقኚ̍᎘Ꮞঞɾʩ 1ᶬ֙ 7഍ 3ᶬט৊ʇɶɾᶮ
ۑᶭ 2ɉ˞ʼ˂˿ˍࠪྡྷί 2׳ʍᓑીۑ
ᨂᗚᖭඋለኴ૗ለኴܫؙɉዿ 14׳42
᭽ೝᅕᗕʎ 2ᶬ011ɩʧʒ 2012श्ʎᨂᗚᖭለᶨͪᨁ
ᇊໄऐᶩʍ๸೮ۗܬʆᆌᅕɶɾ˪̎˴̉قኚżʾ̎ˏŽ
ɪʨ୚כɶᶬᅕׄ৷ሯ៖ᄍ TTCܚۨʆԔ᭏ܚ᯷ɶɾᗕ
഍ 2ᶬ013श्ʎδᧉो᥄೔๬ᄊ૮᜖ˑ̉˕̎ᄉၑᢁཆለ
ኴˑ̉˕̎ɪʨԔᠵɴʫɾ KP9547ᗕ഍ᶨMimuraʨ , 
2009ᶩʱᄍɣɾᶮ᭽ೝᅕᗕʱˎ˹˂ʺ˸֤׹ી໯Ϲܚ
ۨᶨWakimoto 1ᶬ962ᶩʆ 3ᶬ1ƈ̍48ీ᫙ଶʇɥܚ᯷ɶᶬ
མᗕᘛᄤ๬ʆ 10хऔ᧽ɶʅᗕྡྷ्ʱ 4.0᷾ 6.0Ć 108
ф /mlʊ៬ᝒɶɾʡʍʱଢ଼ኚᗕ໯ʇɶɾᶮ
2011श्ʎᶬЙោقኚ᎘Ꮞʱ 2011श 4ಏ 26ఖʊ஡
ኚᶬ5ಏ 16ఖʊ 10.5͠ʍ˳̀˳˙˞ʊኌ൧ɶᶬ6ಏ 23
ఖʊᄨन 120cmᶬ഍᫙ 30cmʍ᜼൧ࡋ्ʆᨂᗚᖭለʍ
๸೮ۗܬʊ࠳൧ɶᶬ7ಏ 20ఖʊ഍Үɪʨ᎜ 5cm᭏ʫɾ
ۨᜟᮅʱ᪏ʆ༈ɴ᎜ 10cmᶬᫎɴ᎜ 10cmʍԕʩ᥈ʞʱ
ӁʫʅఀഒԂႾɶᶬଢ଼ኚᗕ໯ʱ 1഍ঞɾʩ 50mlɹʃཾ
ີଢ଼ኚɶɾᶮ9ಏ 14ఖʊ 0ᶬ=Ѫӂ 1ᶬ=ͥᧅʍᗼɫᗮӹᶬ
2=᝖௦ʍᗼɫᗮӹ 3ᶬ=ӂᧅʍᗼɫᗮӹɩʧʒ 4=ೝึʍ
5์ᬤʍᆌᅕើ࿢ʆ഍๗ʊଃૺ৷ʱើМɶᶬ׸قኚ̍᎘
Ꮞʍᆌᅕ഍႟ɩʧʒᆌᅕବ௦ʱጣԎɶɾᶮʉɩᶬᆌᅕବ
௦ʎęᆌᅕើ࿢ᶯфϹ௦Ć 25ʇɶ 0ᶬ=ӂ഍Ѫӂ᷾ 100=
ӂ഍ೝึʇɶɾᶮ2012शʇ 2013शʎ 2011शʇ׽පʍ
ഔ൧ࡋ्ʣᆌᅕ៬೿ఄຫʆᶬ2012श्ʎ 2012श 4ಏ
16ఖ஡ኚ 5ᶬಏ 7ఖኌ൧ 6ᶬಏ 5ఖ࠳൧ 7ᶬಏ 16ఖଢ଼ኚᶬ
9ಏ 20ఖʊᆌᅕ៬೿ᶬ2013श्ʎ 2013श 4ಏ 6ఖ஡
ኚᶬ4ಏ 30ఖኌ൧ᶬ5ಏ 31ఖ࠳൧ᶬ7ಏ 17ఖଢ଼ኚᶬ9
ಏ 11ఖʊᆌᅕ៬೿ʱᜓʂɾᶮ
ᑣᅕ৷ʍżʾ̎ˏŽʎश्ʱᥱɷʅӂ഍ᆌᅕɶᶬᆌᅕ
ବ௦ʡ 98ϒͫʇᱝɮᶬও्ଃૺ৷ʍ LS2341ʎश्ʱ
ᥱɷʅᆌᅕɫ᝾ʨʫɹᶬ׽ɷɮও्ଃૺ৷ʍżͪᨁʞʈ
ʩŽʡᆌᅕ഍႟ɫ 10ᶥϒͬᶬᆌᅕବ௦ɫ 5ϒͬʇϵ
ɪʂɾᶨᜟᶭ 2ᶩᶮ ͼ኏्ଃૺ৷ʍż˯́˴ˋ̀Žʎ
2011श्ɩʧʒ 2012श्ʎᆌᅕ഍႟ɫ 81᷾ 86ᶥᶬᆌ
ᅕବ௦ɫ 40᷾ 43ᶬ2013श्ʎᆌᅕ഍႟ɫ 33ᶥᶬᆌᅕ
ବ௦ɫ 18ʆ 2ᶬ011श्ɩʧʒ 2012श्ʇ 2013श्ʇ
ʍ᫙ʊᖏऴʍआɫ᝾ʨʫɾɫᶬɣɹʫʡᑣᅕ৷ʍżʾ̎
ˏŽʇও्ଃૺ৷ʍ LS2341ɩʧʒżͪᨁʞʈʩŽʍ
ᜟᶭ 1ɉᓑીۨʊɩɰʪ᭽ೝᅕɩʧʒᅉᅕଃૺ৷൮࠳ោ᰺ʍ඘᝸
ᜟᶭ 2ɉᓑીۨʊɩɰʪ᭽ೝᅕଃૺ৷๸೮ۗܬ൮࠳Ꮓೖ
ೋ๮ʨᶺ᭽ೝᅕɩʧʒᅉᅕଃૺ৷ʱಐɸʪ׮ಟᄍ˞ʼ˂˿ˍقኚ żLᶴ׮˧̅̎Ž ɩʧʒ ż׮ʀɪʨŽ ʍᓑીᏀᦋʇɼʍၔ৷ 43
᫙ʆɡʂɾᶮϒͫʍɲʇɪʨᶬ׸श्ʇʡଃૺ৷൮࠳Ꮓ
ೖʎᦞ৷ʆɡʪʇԟఀɴʫɾᶮ
żL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʎɣɹʫʡᆌᅕ഍
႟ɫ 10ᶥϒͬᶬᆌᅕବ௦ɫ 4ϒͬʆ LS2341ɩʧʒ
żͪᨁʞʈʩŽʇ׽኏्ʍও्ଃૺ৷ʱቌɶɾᶮʝɾᶬ
ż׮˧̅̎Žɩʧʒżˏˇ˙˞ CŽʎᶬᆌᅕ഍႟ɫ 19ᶥ
ϒͬᶬᆌᅕବ௦ɫ 6ϒͬʆও्ଃૺ৷ʱቌɶɾᶮϒͫ
ʍᏃೖ żᶬL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʎᶬۗܬ൮
࠳ʆʎ LS2341 żᶬͪᨁʞʈʩŽɩʧʒż׮˧̅̎Žʇ
׽኏्ʍও्ଃૺ৷ʱቌɸʇԟఀɴʫɾᶮ
ʉɩᶬ௲ᙸʨᶨ2011ᶩʎᶬಢោ᰺ʇ׽ɷ๸೮ۗܬʆ
࠷ఆɶɾଃૺ৷൮࠳ʆżˏˇ˙˞ CŽɫӂ഍ೝึɶɾʇ
ܫؙɶʅɩʩ żᶬˏˇ˙˞ CŽʎഔܚშ݄ʊʧʂʅଃૺ
৷ɫϵͬɸʪ׭ᓧ৷ɫɡʪʇ৲ʮʫʪɾʠີੜʱ᝸ɸʪᶮ
ãɉ᭽ೝᅕଃૺ৷ऽᖇ൮࠳
᭽ೝᅕଃૺ৷ऽᖇ൮࠳ោ᰺ʎ 2012ɩʧʒ 2013श्
ʊ࠷ఆɶᶬɼʍ඘᝸ʱᜟᶭ 1ʊቌɶɾᶮ
Йោقኚ̍᎘Ꮞʎᶬ᭽ೝᅕ๸೮ۗܬ൮࠳ʇ׽ɷʇɶᶬ
Йោ഍௦ʎᶬ1قኚ̍᎘Ꮞঞɾʩᶬ1֙ 10഍ᶬ3ט৊ʇ
ɶɾᶮ᭽ೝᅕᗕʎᶬδᧉो᥄೔๬ᄊ૮᜖ˑ̉˕̎᥄೔ˑ
̉˕̎ɪʨԔᠵɴʫɾ KP9547ᗕ഍ʱᄍɣɾᶮ᭽ೝᅕ
ᗕʍ݇แʎ๸೮ۗܬ൮࠳ʇ׽පʊᜓɣᶬᗕྡྷ्ʱ 6.0᷾
9.0Ć 108ф /mlʊ៬ᝒɶɾʡʍʱଢ଼ኚᗕ໯ʇɶɾᶮ
2012श्ʎ 2012श 6ಏ 26ఖʊ஡ኚɶᶬ7ಏ 17ఖʊ
ᖇʱୖʩͫɱᶬଢ଼ኚᗕ໯ʊ׸഍ʍഒᧅʱ 1Ԕ᫙ϒͫ໠ཷ
ɶᶬۨ༦ʱ 31ƈʊឮ࠳ɶɾۣݙਇ༦වᶨۣݙᅕ࠿ଃૺ৷
ᦦ૽ᝀᑝᶬᶨ ഍ᶩࡷྙᝒЀ૗ᶩʊኌ൧ɶɾᶮଃૺ৷ʍើ
Мʎᶬ8ಏ 14ఖʊ๸೮ۗܬ൮࠳ʇ׽පʊ 5์ᬤʍᆌᅕើ
࿢ʆ഍๗ʊᜓɣᶬ׸قኚ̍᎘Ꮞʍᆌᅕ഍႟ɩʧʒᆌᅕବ
௦ʱጣԎɶɾᶮ2013श्ʎ 2013श 7ಏ 11ఖʊ஡ኚɶ  ᶬ
8ಏ 2ఖʊଢ଼ኚাኌ൧ɶᶬ8ಏ 23ఖʊᆌᅕ៬೿ʱᜓʂɾᶮ
ᑣᅕ৷ʍżʾ̎ˏŽʎ 2शʇʡӂ഍ೝึɶ żᶬͪᨁʞ
ʈʩŽʎᆌᅕ഍႟ɫ 60ɩʧʒ 97%ᶬᆌᅕବ௦ɫ 53ɩ
ʧʒ 96 żᶬ˯́˴ˋ̀Žʎᆌᅕ഍႟ɫ 63ɩʧʒ 87%ᶬ
ᆌᅕବ௦ɫ 53ɩʧʒ 82ʆᑣᅕ৷ʆɡʂɾᶨᜟᶭ 3ᶩᶮ
ও्ଃૺ৷ʍ LS2341ʎᆌᅕ഍႟ɫ 3ᶥϒͬᶬᆌᅕବ௦
ɫ 1ϒͬʆᮂणʊওɣଃૺ৷ʱቌɶɾ  ᶮϒͫʍɲʇɪʨᶬ
ऽᖇ൮࠳ʆʍଢ଼ኚও्ʎۗܬ൮࠳ʧʩওɮ żᶬͪᨁʞʈ
ʩŽʍʧɥʊۗܬ൮࠳ʆও्ଃૺ৷ʱቌɶɾقኚʆʡᑣ
ᅕ৷ʇើМɴʫʪɲʇɫɡʪʇᒑɧʨʫɾᶮ
żL4׮˧̅̎Žʎᶬ2012श्ʍ൮࠳ʆʎᆌᅕ഍႟ɫ
7%ᶬᆌᅕବ௦ɫ 7ʆ LS2341ɩʧʒż׮˧̅̎Žʇ׽
ጇʍও्ଃૺ৷ʱቌɶɾɋɶɪɶɊ2013श्ʍ൮࠳ʆʎ
ᆌᅕ഍႟ɫ 43ᶥᶬᆌᅕବ௦ɫ 43ʆ żᶬ׮˧̅̎Žʇ׽
ጇʆ LᶬS2341ʇżͪᨁʞʈʩŽʍͼ᫙ʆɡʂɾ żᶮ׮ʀ
ɪʨŽʎᶬ2012श्ʍ൮࠳ʆʎᆌᅕ഍႟ɫ 73ᶥᶬᆌᅕ
ବ௦ɫ 68ʆ  ᶬ2013श्ʎᆌᅕ഍႟ɫ 96ᶥᶬᆌᅕବ௦
ɫ 96ʆᶬᶲशʇʡż LS2341 Žʧʩᱝɮ żᶬˏˇ˙˞
CŽɩʧʒ żͪᨁʞʈʩŽʇ׽ጇʆɡʂɾᶮ
ϒͫʍᏃೖᶬऽᅕ൮࠳ʆʍ᭽ೝᅕଃૺ৷ʎɊżL4׮˧
̅̎Žʎż׮˧̅̎Žʇ׽ጇʍͼ኏्ଃૺ৷ żᶬ׮ʀɪ
ʨŽʎżˏˇ˙˞ CŽʇ׽ጇʆᑣᅕ৷ʇԟఀɴʫɾᶮ
äɉᅉᅕଃૺ৷൮࠳
ᓑીۨʆʍᅉᅕଃૺ৷൮࠳ោ᰺ʎ 2011᷾ 2013श्
ʊ࠷ఆɶᶬɼʍ඘᝸ʱᜟᶭ 1ʊቌɶɾᶮ
൮࠳قኚʎżL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʇɶᶬ
ࡩဆقኚ̍᎘Ꮞʇɶʅ żᶬ׮˧̅̎Žᶬżˏˇ˙˞ CŽᶬ ও
्ଃૺ৷ʇɶʅ Ortega ʨᶨ1991ᶩʊʧʩᅉᅕଃૺ৷ʇ
ܫؙɴʫɾ SCM334ᶬAC2258ᶬͼ኏्ଃૺ৷ʍż˯́
˴ˋ̀Žɩʧʒᑣᅕ৷ʍżʾ̎ˏŽʱᄍɣɾᶮЙោ഍௦
ᜟᶭ 3ɉᓑીۨʊɩɰʪ᭽ೝᅕଃૺ৷ऽᖇ൮࠳Ꮓೖ
ᨂᗚᖭඋለኴ૗ለኴܫؙɉዿ 14׳44
ʎᶬ1قኚ̍᎘Ꮞঞɾʩᶬ1֙ 10഍ᶬ3ט৊ʇɶɾᶮ
ଢ଼ኚʊʎᶬᨂᗚᖭለೖᗚᓑኚለኴˆ́̎˭ʆвࠓɶʅ
ɣʪ˞ʼ˂˿ˍᅉᅕᗕʱᄍɣɾᶮᅉᅕᗕʍ៬௨ʎ
Sugitaʨᶨ2006ᶩɩʧʒ Ueedaʨᶨ2006ᶩʍఄຫʱ
௑ݳɶɾఄຫᶨMatsunaga ʨᶬ2011ᶩʊʧʩᜓʂɾᶮ
ɸʉʮʀᶬᅉᅕᗕʱ௑ݳ V8ˎ˻̎ˏࡐނܚۨʊᑝॅɶᶬ
28ƈౣ૗ߵ๨಻ϗͬʆ 1᥻᫙ܚ᯷ɶᶬಂʊ 28ƈన૗ު
๨಻ϗͬʆ 3ఖ᫙ܚ᯷ɶɾʡʍʱམᗕᘛᄤ๬ʆᦈ᢫ࠍ
ڹࡋ्ʱ 1.6Ć 103᷾ 5.0Ć 104ф /mlʊ៬ᝒɶɾଢ଼ኚ
ᗕ໯ʱᄍɣɾᶮ
2011श्ʎᶬЙោقኚ̍᎘Ꮞʱ 2011श 5ಏ 10ఖʊ
஡ኚɶ 6ᶬಏ 2ఖʊಢᗼ 2᷾ 3ᗼಜʍᖇʱୖʩͫɱᶬഒʱ
຿໑ɶᶬଢ଼ኚᗕ໯ʊ 1Ԕϒͫ໠ഒɸʪɲʇʊʧʩଢ଼ኚɶᶬ
ۨ༦ 28ƈʊឮ࠳ɶɾۣݙਇ༦වᶨۣݙᅕ࠿ଃૺ৷ᦦ૽
ᝀᑝᶬᶨ ഍ᶩࡷྙᝒЀ૗ᶩʊኌ൧ɶɾᶮ៬೿ʎଢ଼ኚ 18ఖ
াʍ 6ಏ 20ఖʊ 0ᶬ=ݹᧅᅕ৏ʉɶ 1ᶬ=ᗮӹɩʧʒ 2=ೝ
ึʍ 3์ᬤʆʍᆌᅕើ࿢ʆើМɶᶬᆌᅕ഍႟ɩʧʒᆌᅕ
ବ௦ʱጣԎɶɾᶮᆌᅕବ௦ʎęᆌᅕើ࿢ /фϹ௦Ć 50ʇ
ɶᶬ0=ӂ഍Ѫӂ᷾ 100=ӂ഍ೝึʇɶɾᶮ2012श्ʇ
2013श्ʎ 2011श्ʇ׽පʍ᜼൧ࡋ्ʣᆌᅕ៬೿ఄຫ
ʆ 2ᶬ012श्ʎ 2012श 5ಏ 8ఖ஡ኚɊ5ಏ 31ఖଢ଼ኚ 6ᶬ
ಏ 15ఖʊᆌᅕ៬೿ᶬ2013श्ʎ 2013श 5ಏ 20ఖ஡
ኚᶬ6ಏ 13ఖଢ଼ኚᶬ7ಏ 4ఖʊᆌᅕ៬೿ʱᜓʂɾᶮ
ᑣᅕ৷ʍżʾ̎ˏŽʎश्ʱᥱɷʅӂ഍ೝึɶᶬও्
ଃૺ৷ʍ SCM334ʎश्ʱᥱɷʅᆌᅕɫ᝾ʨʫɹᶬ׽
ɷɮও्ଃૺ৷ʍ AC2258ʡᆌᅕ഍႟ɫ 10ᶥϒͬᶬᆌ
ᅕବ௦ɫ 10ϒͬʆϵɪʂɾᶨᜟᶭ 4ᶩᶮ ͼ኏्ଃૺ৷ʍ
ż˯́˴ˋ̀Žʎ 2011श्ʊᆌᅕ഍႟ɫ 83ᶥᶬᆌᅕବ
௦ɫ 83 2ᶬ012श्ɩʧʒ 2013श्ʎᆌᅕ഍႟ɫ 17᷾
23ᶥᶬᆌᅕବ௦ɫ 17ʆᶬ2011श्ʇ 2012श्ɩʧʒ
2013श्ʇʍ᫙ʊआɫ᝾ʨʫɾɫᶬɣɹʫʡᑣᅕ৷ʍ
żʾ̎ˏŽʇও्ଃૺ৷ʍ SCM334ɩʧʒ AC2258ʍ
᫙ʆɡʂɾᶮϒͫʍɲʇɪʨᶬ׸श्ʇʡଃૺ৷൮࠳Ꮓ
ೖʎᦞ৷ʆɡʪʇԟఀɴʫɾᶮ
żL4׮˧̅̎Žᶬż׮ʀɪʨŽɩʧʒż׮˧̅̎Žʎɣ
ɹʫʡ 2011श्ʍᅕ഍႟ɫ 17ᶥϒͬʍᆌᅕʆɡʂɾ
ɫ 2ᶬ012श्ɩʧʒ 2013श्ʎᆌᅕɫ᝾ʨʫʉɪʂɾᶮ
ͥఄ żᶬˏˇ˙˞ CŽʎ 2012श्ɩʧʒ 2013श्ʇʡ
ʊӂ഍ೝึɶɾᶮϒͫʍᏃೖ żᶬL4׮˧̅̎Žɩʧʒ
ż׮ʀɪʨŽʎᶮSCM334ᶬAC2258ɩʧʒż׮˧̅̎Ž
ʇ׽኏्ʍও्ଃૺ৷ʱቌɸʇԟఀɴʫɾᶮ
ʉɩᶬ௲ᙸʨᶨ2011ᶩʍᅉᅕଃૺ৷ऽᖇ൮࠳ʆʎᶬ
żˏˇ˙˞ CŽʎଃૺ৷ʱቌɶɾɫᶬಢ൮࠳ʆʎᑣᅕ৷
ʆɡʂɾɲʇɪʨ żᶬˏˇ˙˞ CŽʎഔܚშ݄ʊʧʂʅ
ଃૺ৷ɫϵͬɸʪ׭ᓧ৷ɫɡʪʇ৲ʮʫʪɾʠີੜʱ᝸
ɸʪᶮ 
åɉ˞˦˸ʼʺ́ˏଃૺ৷൮࠳
ᓑીۨʆʍ˞˦˸ʼʺ́ˏଃૺ৷൮࠳ោ᰺ʎ 2012श
्ɩʧʒ 2013श्ʊ࠷ఆɶᶬɼʍ඘᝸ʱᜟᶭ 5ʊቌɶ
ɾᶮ
൮࠳قኚʎżL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʇɶᶬ
ࡩဆقኚʇɶʅ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧࠍʍ L4ʱପ
ʃżˏ˰ˍ˹́Žᶬ L3ʱପʃż׮˧̅̎Žɩʧʒż˯́
˴ˋ̀Žᶬ L1ʱପʃżʾ̎ˏŽɩʧʒ˞˦˸ʼʺ́ˏଃ
ૺ৷ᦧϧࠍʱପɾʉɣżͪᨁʞʈʩŽʱᄍɣɾᶮ1ق
ኚ̍᎘ᏎঞɾʩʍЙោ഍௦ʎ żᶬL4׮˧̅̎Žᶬż׮ʀɪ
ʨŽɩʧʒż׮˧̅̎Žʎ 1֙ 12഍ᶬɼʍψʍࡩဆق
ᜟᶭ 4ɉᓑીۨʊɩɰʪᅉᅕଃૺ৷൮࠳Ꮓೖ
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ኚʎ 1֙ 6഍ʇɶɾᶮ
˞˦˸ʼʺ́ˏʍଢ଼ኚཆʎᶬᨂᗚᖭለʆвࠓɶʅɣʪ
ToMVᶨP0ᶩᶬPMMoVᶨP1.2.3ᶩᶬ ɩʧʒ᥄ለ෤ථͼއ᥄උ
Ᏼ׹ለኴˑ̉˕̎ʧʩԔᠵɴʫɾ PMMoVᶨ P1.2ᶩʱᄍɣ
ɾᶮଢ଼ኚ໯ʎᶬToMVᶨP0ᶩɩʧʒ PMMoVᶨP1.2.3ᶩʆ
ʎᶬ᎜ 0.2gʍӻᏃΗဤɶɾᑣᅕᗼʱࡸᨃʍᘛᄤ๬ͼʆ
ሐሉাᶬ˂̎˒ʆᏇʩᶬᘛᄤ๬ʆ 100mlʊ࠳ᨃɶᶬ
1500meshʍˁ̎˲˿̉˖˶ʱᦞᨃՒɧʅɪɬ༌ɻɾʡ
ʍʱᄍɣɾᶮPMMoVᶨP1.2ᶩʆʎᎣ֊෋ಢʱᘛᄤ๬ʆ
100хऔ᧽ɶɾ໯ʊ 1500meshʍˁ̎˲˿̉˖˶ʱᦞ
ᨃՒɧʅɪɬ༌ɻɾʡʍʱᄍɣɾᶮଢ଼ኚ໯ʊ໠ɶɾବʆ
ಢᗼ 2ೕʍᜟᮅʱଆɶϬʏɸʧɥʊɶʅஐஶଢ଼ኚɶɾᶮ
2012श्ʎᶬЙោقኚ̍᎘Ꮞʱ 2012श 2ಏ 23ఖʊ
஡ኚɶ 3ᶬಏ 27ఖʊᇀস 10.5cmʍ˳̀˳˙˞ʊኌ൧ɶᶬ
ଢ଼ኚাʎౢ૖᫕߂༦्ʱ 15ƈʊឮ࠳ɶɾ˂˿ˏ࠺ʆഔ
ܚɶɾ 3ᶮಏ 30ఖʊଢ଼ኚɶ 4ᶬಏ 18ఖʝʆ៬೿ɶɾᶮ៬
೿ʎଢ଼ኚᗼʊɩɰʪࢋᧅᅕ௴ʍಐ࿵ɩʧʒଢ଼ኚͫϴᗼʆ
ʍ˸ˌʺ˅ᅖၤʍಐ࿵ʊʃɣʅᜓɣᶬଢ଼ኚᗼʊࢋᧅᅕ௴
ɫ៖ʠʨʫᶬଢ଼ኚͫϴᗼʆʍ˸ˌʺ˅ᅖၤɫ៖ʠʨʫʉ
ɪʂɾ഍ʱଃૺ৷ᶬଢ଼ኚᗼʊࢋᧅᅕ௴ɫ៖ʠʨʫɹᶬଢ଼
ኚͫϴᗼʆ˸ˌʺ˅ᅖၤɫ៖ʠʨʫɾ഍ʱᑣᅕ৷ʇԟ࠳
ɶɾᶮ2013श्ʡ 2012श्ʇ׽පʊɊ2013श 2ಏ 22
ఖ஡ኚ 3ᶬಏ 21ఖኌ൧ 4ᶬಏ 1ఖଢ଼ኚ  ᶬ4ಏ 19ఖʝʆ៬
೿ʱᜓʂɾᶮ
ଢ଼ኚ൮࠳ʍᏃೖʎᶲश᫙ʇʡӂɮ׽ɷʆᶬࡩဆقኚʆ
ʎ żᶬˏ˰ˍ˹́Žʎ L4 żᶬ׮˧̅̎Žɩʧʒż˯́˴
ˋ̀Žʎ L3 żᶬʾ̎ˏŽʎ L1ʱପʀ żᶬͪᨁʞʈʩŽʎ
˞˦˸ʼʺ́ˏଃૺ৷ᦧϧࠍʱପɾʉɣɲʇɫሯ៖ɴʫ
ɾᶮ żL4׮˧̅̎Žʎ TᶬoMVᶨP0ᶩᶬPMMoVᶨP1.2ᶩɩ
ʧʒ PMMoVᶨP1.2.3ᶩʊࡩɶʅଢ଼ኚᗼʊࢋᧅᅕ௴ɫ៖ʠ
ʨʫᶬଢ଼ኚͫϴᗼʊ˸ˌʺ˅ᅖၤɫ៖ʠʨʫʉɪʂɾʍ
ʆᶬ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧࠍʇɶʅ L4ʱପʀ żᶬ׮
ʀɪʨŽʎ ToMVᶨ P0ᶩᶬPMMoVᶨ P1.2ᶩɩʧʒ PMMoV
ᶨP1.2.3ᶩʊࡩɶʅଢ଼ኚᗼʆࢋᧅᅕ௴ɫ៖ʠʨʫɹᶬଢ଼ኚ
ᜟᶭ 5ɉᓑીۨʊɩɰʪ˞˦˸ʼʺ́ˏଃૺ৷൮࠳ោ᰺ʍ඘᝸
ᜟᶭ 6ɉᓑીۨʊɩɰʪ˞˦˸ʼʺ́ˏଃૺ৷൮࠳Ꮓೖ
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ͫϴᗼʊ˸ˌʺ˅ᅖၤɫ៖ʠʨʫɾʍʆᶬ˞˦˸ʼʺ́
ˏଃૺ৷ʱପɾʉɣʇԟఀɴʫɾᶨᜟᶭ 6ᶩᶮ
æɉଢ଼ɭಟфϹʍᄉᄊՏ൮࠳
² żᶩÍµ ׮˧̅̎Žʱ׮ಟʇɶɾܬ׹ʍᄉᄊՏ൮࠳
ኤಟᄍقኚʇɶʅżˏ˰ˍ˹́ŽʱᄍɣɾᄉᄊՏ൮࠳
ោ᰺ʱ 2011᷾ 2013श्ʊ࠷ఆɶᶬɼʍ඘᝸ʱᜟᶭ 7
ʊቌɶɾᶮ
׮ಟᄍقኚʍ൮࠳قኚʇɶʅżL4׮˧̅̎Žᶬ ෋ཇق
ኚʇɶʅż׮˧̅̎Žʱᄍɣᶬࡩဆʇɶʅኤಟᄍقኚ
żˏ˰ˍ˹́Žʍᔵഒ֙ʱឮɰɾᶮោ᰺᝿ාʎ 2011श
् ɫ 1֙ 5഍ 3ט ৊ᶬ2012श ् ɫ 1֙ 6഍ 2ט ৊ᶬ
2013श्ɫ 1֙ 6഍ 3ט৊ʇɶɾᶮ
2011श्ʎᶬ2010श 10ಏ 7ఖʊ׮ಟᄍقኚᶬ10ಏ
15ఖʊኤಟᄍقኚ 1ᶬ0ಏ 22ఖʊᔵഒ֙ᄍقኚʱᓑᖇጮ
ᶨ500mmĆ 355mmĆ 75mmᶩʊ஡ኚɶ 1ᶬ0ಏ 28ఖʊ
׮ಟᄍقኚʱᇀস 9cmʍ˳̀˳˙˞ʗኌ൧ɶᶬ11ಏ 9
ఖʊ˪̉ଢ଼ɭຫʊʧʩଢ଼ɭಟʱᜓʂɾᶮ11ಏ 24ఖʊଢ଼
ɭಟ֙ɩʧʒᔵഒ֙ʍᖇʱᇀস 10.5cmʍ˳̀˳˙˞ʊ
ኌ൧ɶ 1ᶬ2ಏ 17ఖʊᄨन 140cmᶬ഍᫙ 40cmʆᶬౢ૖
ኟ҇༦्ʱ 15ƈʊឮ࠳ɶɾᨭ᱒˥ʼˏӑʊ࠳൧ɶɾᶮ
΂೗ 4ಢχዒʅʇɶᶬѮ೗ʱܛᧅɪʨ஍ᬐɶɾᶮ1᷾ 3
์ᆾʱ஍ᕼɶᶬɼʫϒᬆʎ௓ϙɶᶬ᫕ᕼీʊଶթל፫ɶ
ɾᶮ˥ʼˏʍౢ૖ᦉᤉʎ 2011श 4ಏ 30ఖʝʆᜓʂɾᶮ
יᨃ៬೿ʍಜ᫙ʎ 4ಏ 8ఖ᷾ 7ಏ 4ఖʇɶɾᶮ
2012शʇ 2013शʎ 2011शʇ׽ɷ˥ʼˏʆ׽පʍഔ
ܚఄຫʆᶬ2012श्ʎᶬ2011श 9ಏ 5ఖʊ׮ಟᄍقኚᶬ
9ಏ 9ఖʊኤಟᄍقኚ 9ᶬಏ 20ఖʊᔵഒ֙ᄍقኚʱᓑᖇ
ጮʊ஡ኚɶɾᶮ9ಏ 22ఖʊ׮ಟᄍقኚʱᇀস 9cmʍ˳
̀˳˙˞ʊኌ൧ɶ 1ᶬ0ಏ 5ఖʊ˪̉ଢ଼ɭຫʊʧʩଢ଼ɭಟ
ʱᜓɣᶬ10ಏ 17ఖʊᇀস 10.5cmʍ˳̀˳˙˞ʊኌ൧
ɶᶬ11ಏ 4ఖʊᄨन 140cmᶬ഍᫙ 25cmʍ᫙ᬦʆ࠳൧
ɶɾᶮ΂೗ 2ಢχዒʅʇɶᶬי኱ಜ᫙ʎ 2012श 2ಏ
26ఖ᷾7ಏ 6ఖʇɶɾ 2ᶮ013श्ʎ׮ಟᄍقኚʱ 2012
श 9ಏ 28ఖʊ 72ኳʍˑ́˞̂̎ʊᶬኤಟᄍقኚʱ 10
ಏ 2ఖᶬᔵഒ֙ᄍقኚʱ 10ಏ 22ఖʊᓑᖇጮʊ஡ኚɶ
ɾᶮ10ಏ 29ఖʊ௸ʠ׹ʮɺଢ଼ɭຫʊʧʩଢ଼ɭಟʱᜓɣᶬ
11ಏ 14ఖʊኌ൧ᶬ12ಏ 17ఖʊᄨन 140cmᶬ഍᫙
25cmʍ᫙ᬦʆ࠳൧ɶɾᶮ΂೗ 2ಢχዒʅʇɶᶬי኱ಜ
᫙ʎ 2013श 4ಏ 2ఖ᷾ 6ಏ 21ఖʇɶɾᶮ
ᄉᄊՏ൮࠳Ꮓೖʱᜟᶭ 8ʊቌɶɾᶮ2012ɩʧʒ 2013
श्ʎżL4׮˧̅̎Ž֙ʎż׮˧̅̎Ž֙ʧʩҥʫʪ
ʇԟ࠳ɴʫɾɫᶬɣɹʫʍश्ʡᏴיᨃᶬᕩೖיᨃᶬᕩ
ೖ႟ɩʧʒᕩೖʍवۮᶱೖᨁʎ żᶬL4׮˧̅̎Ž֙ᶬ
ż׮˧̅̎Ž֙ɩʧʒżˏ˰ˍ˹́Žᔵഒ֙ʍ᫙ʊ 5%
๬ཇʆಐੜʉआʎ៖ʠʨʫʉɪʂɾᶮϒͫʍᏃೖ żᶬL4
׮˧̅̎Žʱ׮ಟʇɶɾܬ׹ʍኤಟقኚżˏ˰ˍ˹́Ž
ʍיᨃ৷ʎ żᶬ׮˧̅̎Žʱ׮ಟʇɶɾܬ׹ɩʧʒżˏ
˰ˍ˹́Žʱᔵഒഔܚɶɾܬ׹ʇʚʛ׽ጇʇԟఀɴʫɾᶮ
ᜟᶭ 7ɉᓑીۨʊɩɰʪżL4׮˧̅̎Žʱ׮ಟʇɶɾଢ଼ɭಟᦞড়৷൮࠳ោ᰺ᶨኤಟᄍقኚ żᶺˏ˰ˍ˹́Žᶩ ʍ඘᝸
ᜟᶭ 8ɉżL4׮˧̅̎Žʱ׮ಟʇɶɾܬ׹ʍኤಟᄍقኚżˏ˰ˍ˹́Žʍיᨃ
᰿
᰿
᰿
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³ żᶩ׮ʀɪʨŽʱ׮ಟʇɶɾܬ׹ʍᄉᄊՏ൮࠳
ኤಟᄍقኚʇɶʅżδᨦŽʱᄍɣɾᄉᄊՏ൮࠳ោ᰺ʱ
2011᷾2013श्ʊ࠷ఆɶᶬɼʍ඘᝸ʱᜟᶭ 9ʊቌɶɾᶮ
׮ಟᄍقኚʍ൮࠳قኚʇɶʅż׮ʀɪʨŽᶬ ෋ཇقኚ
ʇɶʅżˏˇ˙˞ CŽʱᄍɣᶬࡩဆʇɶʅኤಟᄍقኚ
żδᨦŽʍᔵഒ֙ʱឮɰɾᶮោ᰺᝿ාʎ 2011श्ʆʎ 1
֙ 5഍ 3ט৊ 2ᶬ012ɩʧʒ 2013श्ʍោ᰺ʆʎ 1֙ 4
഍ 3ט৊ʇɶɾᶮ
2011श्ʎ 2ᶬ011श 3ಏ 15ఖʊ׮ಟᄍقኚ 3ᶬಏ 22
ఖʊኤಟᄍقኚᶬ3ಏ 29ఖʊᔵഒ֙ᄍقኚʱᓑᖇጮ
ᶨ500mmĆ 355mmĆ 75mmᶩʊ஡ኚɶ 4ᶬಏ 5ఖʊ׮
ಟᄍقኚʱᇀস 9cmʍ˳̀˳˙˞ʗኌ൧ɶᶬ4ಏ 19ఖ
ʊ˪̉ଢ଼ɭຫʊʧʩଢ଼ɭಟʱᜓʂɾᶮ5ಏ 6ఖʊଢ଼ɭಟ
֙ɩʧʒᔵഒ֙ʍᖇʱᇀস 10.5cmʍ˳̀˳˙˞ʊኌ൧
ɶᶬ5ಏ 24ఖʊᄨन 120cmᶬ഍᫙ 40cmʆ᭭ۨ౓ᥱۗ
ܬʊ࠳൧ɶɾᶮ࠳൧াʎ˫˿̅̎ˣ˙˞ʱԢᄍɶɾ௓ϙ
ഔܚʇɶɊי኱ಜ᫙ʎ 6ಏ 24ఖ᷾ 8ಏ 22ఖʇɶɾᶮ
2012श्ʎ 2ᶬ012श 3ಏ 8ఖʊ׮ಟᄍقኚʱ 72ኳˑ
́˞̂̎ʊ 3ᶬಏ 12ఖʊኤಟᄍقኚ 3ᶬಏ 19ఖʊᔵഒ֙
ᄍقኚʱᓑᖇጮʊ஡ኚɶɾᶮ4ಏ 11ఖʊ௸ʠ׹ʮɺଢ଼ɭ
ຫʊʧʩଢ଼ɭಟʱᜓɣᶬᔵഒ֙ʍᖇʎ 4ಏ 13ఖʊᶬଢ଼
ɭಟ֙ʍᖇʎ 4ಏ 20ఖʊᇀস 10.5cmʍ˳̀˳˙˞ʊኌ
൧ɶ 5ᶬಏ 11ఖʊᄨन 120cmᶬ഍᫙ 40cmʆ᭭ۨ౓ᥱۗ
ܬʊ࠳൧ɶɾᶮ࠳൧াʎ˫˿̅̎ˣ˙˞ʱԢᄍɶɾ௓ϙ
ഔܚʇɶɊי኱ಜ᫙ʎ 6ಏ 18ఖ᷾ 8ಏ 21ఖʇɶɾᶮ
2013श्ʎᶬ2013श 3ಏ 11ఖʊ׮ಟᄍقኚʱ 72ኳ
ˑ́˞̂̎ʊ 3ᶬಏ 15ఖʊኤಟᄍقኚ 3ᶬಏ 25ఖʊᔵഒ
֙ᄍقኚʱᓑᖇጮʊ஡ኚɶɾᶮ4ಏ 12ఖʊ௸ʠ׹ʮɺଢ଼
ɭຫʊʧʩଢ଼ɭಟʱᜓɣᶬᔵഒ֙ʍᖇʎ 4ಏ 12ఖʊᶬ
ଢ଼ɭಟ֙ʍᖇʎ 4ಏ 25ఖʊᇀস 10.5cmʍ˳̀˳˙˞ʊ
ኌ൧ɶ 5ᶬಏ 16ఖʊᄨन 120cmᶬ഍᫙ 40cmʆ᭭ۨ౓ᥱ
ۗܬʊ࠳൧ɶɾᶮ࠳൧াʎ˫˿̅̎ˣ˙˞ʱԢᄍɶɾ௓
ϙഔܚʇɶɊי኱ಜ᫙ʎ 6ಏ 18ఖ᷾ 8ಏ 21ఖʇɶɾᶮ
ᄉᄊՏ൮࠳Ꮓೖʱᜟᶭ 10ʊቌɶɾ żᶮ׮ʀɪʨŽ֙
ʎ 2ᶬ011श्ʆʎżˏˇ˙˞ CŽ֙ɩʧʒżδᨦŽᔵഒ
֙ʧʩҥʫ 2ᶬ012ɩʧʒ 2013श्ʎżδᨦŽᔵഒ֙ʧ
ʩҥʫʪʇԟ࠳ɴʫɾɫᶬɣɹʫʍश्ʡᏴיᨃᶬᕩೖ
יᨃᶬᕩೖ႟ɩʧʒᕩೖʍवۮᶱೖᨁʎ żᶬ׮ʀɪʨŽ
֙ żᶬˏˇ˙˞ CŽ֙ɩʧʒżδᨦŽᔵഒ֙ʍ᫙ʊ 5%
๬ཇʆಐੜʉआʎ៖ʠʨʫʉɪʂɾᶮϒͫʍᏃೖ żᶬ׮
ʀɪʨŽʱ׮ಟʇɶɾܬ׹ʍኤಟقኚżδᨦŽʍיᨃ৷
ʎ żᶬˏˇ˙˞ CŽʱ׮ಟʇɶɾܬ׹ɩʧʒżδᨦŽʱ
ᔵഒഔܚɶɾܬ׹ʇʚʛ׽ጇʇԟఀɴʫɾᶮ
çɉᄉੳᆔ̍থੳᆔၔ৷៬೿
żL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʍᄉੳᆔ̍থੳᆔ
ၔ৷៬೿ʱ 2012श्ʊ࠷ఆɶɾᶮ
żL4׮˧̅̎Žᶬż׮ʀɪʨŽᶬż׮˧̅̎Žɩʧʒż˯
́˴ˋ̀ŽʱЙោɶᶬ2012श 3ಏ 21ఖʊ஡ኚɶᶬ4ಏ
16ఖʊᇀস 10.5cmʍ˳̀˳˙˞ʊኌ൧ɶᶬ5ಏ 14ఖ
ᜟᶭ 9ɉᓑીۨʊɩɰʪż׮ʀɪʨŽʱ׮ಟʇɶɾଢ଼ɭಟᦞড়৷൮࠳ោ᰺ᶨኤಟᄍقኚ żᶺδᨦŽᶩ ʍ඘᝸
ᜟᶭ 10ɉż׮ʀɪʨŽʱ׮ಟʇɶɾܬ׹ʍኤಟᄍقኚżδᨦŽʍיᨃ
ᨂᗚᖭඋለኴ૗ለኴܫؙɉዿ 14׳48
ᜟᶭ 11ɉżL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʍᄉੳᆔ̍থੳᆔၔ৷
ۑᶭ 3ɉżL4׮˧̅̎Žʍᖲߑ
ۑᶭ 6ɉż׮ʀɪʨŽʍᖲߑ
ۑᶭ 4ɉżL4׮˧̅̎Žʍಠဒೖ࠷
ۑᶭ 7ɉż׮ʀɪʨŽʍಠဒೖ࠷
ۑᶭ 5ɉżL4׮˧̅̎Žʍࠬဒೖ࠷
ۑᶭ 8ɉż׮ʀɪʨŽʍࠬဒೖ࠷
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ʊᄨन 120cmᶬ഍᫙ 40cmʆ 1قኚ̍᎘Ꮞঞɾʩ 12഍
2ט৊ʱ᭭ۨ౓ᥱۗܬʊ࠳൧ɶɾᶮᄉੳᆔ̍থੳᆔၔ৷
៬೿ʎ᥄೔๬ᄊ൧ၑԠ࡟೿ܛཇʍɔʇɥɫʨɶ࢙ɕʍܛ
ཇʊূɣ៬೿ɶᶬɼʍᏃೖʍͥᧅʱᜟᶭ 11ɩʧʒᜟᶭ
12ʊቌɶɾᶮʝɾ żᶬL4׮˧̅̎Žʍᖲߑᶬಠဒೖ࠷
ɩʧʒࠬဒೖ࠷ʍӟᇍʱᶬɼʫɽʫᶬۑᶭ 3 4ᶬɩʧʒ 5
ʊ żᶬ׮ʀɪʨŽ ʍᖲߑᶬಠဒೖ࠷ɩʧʒࠬဒೖ࠷ʍӟ
ᇍʱᶬɼʫɽʫᶬۑᶭ 6ᶬ7ɩʧʒ 8ʊቌɶɾᶮ
żL4׮˧̅̎Žʎᶬ᫕ᕼԥᦑఖ௦ɫʣʣᫎɮᶬዿ 1
Ԕ೗ʝʆʍᫎɴɫʣʣᫎɮᶬᖠʍރɴɫʣʣރɪʂɾ
ᶨᜟᶭ 11ᶩᶮ ᖲͩʎᱝɮᶬጱ᫙ᫎʎᫎɮᶬᗼᫎʎʣʣᫎ
ɮᶬᗼनʎूɪʂɾᶮᕼʎᆏᕫᶬᕼ೧ʎͬ؂ɬᶬಠဒೖ
ʎༀɣᏵᕫʆɡʂɾᶮીဒೖʎᢦᕫᶬᐕఀᮅʍথʎ׮থᶬ
ීఀᮅʍথʎធ঒ʂɾᶨᜟᶭ 12ᶩᶮ ೖᫎʎʣʣᫎɮᶬೖ
সʎͼ኏्ʆᶬೖᒿʎʣʣ׃ɮᶬࠍ࠺௦ 3.5ʆʣʣݼ
ɪʂɾᶮɲɥɡᧅʍ༈ɴʎ༈ɮᶬೖ᮲ᧅʎɮʛʞᶬͥೖ
ঞɾʩʍኚࠍ௦ʎݼɮᶬೖ࠷ʎᤸءʱಐɶʅɣɾᶮ
ż׮ʀɪʨŽʎᶬ᫕ᕼԥᦑఖ௦ɫͼ኏्ʆᶬዿ 1Ԕ೗
ʝʆʍᫎɴɫʣʣሀɮᶬᖠʍރɴɫʣʣᎲɪʂɾᶨᜟᶭ
11ᶩᶮ ᖲͩʎʣʣϵɮᶬጱ᫙ᫎʎʣʣሀɮᶬᗼᫎʎʣʣ
ሀɮᶬᗼनʎʣʣၶɪʂɾᶮᕼʎᆏᕫᶬᕼ೧ʎͬ؂ɬᶬ
ಠဒೖʎᏵᕫʆྡྷༀʎͼ኏्ʆɡʂɾᶮીဒೖʎᢦᕫᶬ
ᐕఀᮅʍথʎၶͪធথᶬීఀᮅʍথʎӒথʆɡʂɾᶨᜟ
ᶭ 12ᶩᶮ ೖᫎʎᫎɮᶬೖসʎᎲɮᶬೖᒿʍ׃ɴʎᙙɮᶬ
ࠍ࠺௦ʎࡸʉɪʂɾᶮɲɥɡᧅʍ༈ɴʎඐ໒ɮᶬೖ᮲ᧅ
ʎᩞɮᶬͥೖঞɾʩʍኚࠍ௦ʎࡸʉɮᶬೖ࠷ʎᤸءʱಐ
ɶʅɣɾᶮ
ᶲɉၔ৷൮࠳ܬ૗ʊɩɰʪោ᰺ીᐠ
ၔ৷൮࠳ʎӊॏᇊɩʧʒ࠽ࣉᇊʊɩɣʅ࠷ఆɶᶬ᭽ೝ
ᅕଃૺ৷ɩʧʒᅉᅕଃૺ৷ʊʃɣʅ៬೿ɶɾᶮ
âɉ᭽ೝᅕଃૺ৷
൮࠳قኚʎżL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽᶬ ࡩဆ
قኚʇɶও्ଃૺ৷قኚʍż׮˧̅̎Ž ᶬͼ኏्ଃૺ৷
قኚʍż˯́˴ˋ̀Žɩʧʒᑣᅕ৷قኚʍżʾ̎ˏŽʱ
ᄍɣɾᶮᅕׄᗕʎ׸൮࠳ۨʆᆌᄉɶʅɣʪᗕ഍ʱᄍɣᶬ
൮࠳ఄຫʎᶬӊॏᇊʆʎ๸೮ۗܬʆʍ൮࠳ᶬ࠽ࣉᇊʆʎ
ऽᖇ൮࠳ʇɶɾᶨᜟᶭ 13ᶩᶮ
ӊॏᇊʆʎ 2ᶬ011श्ʎ 1قኚ̍᎘Ꮞঞɾʩ 19᷾ 20
ᜟᶭ 12ɉżL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʍೖ࠷ၔ৷
ᜟᶭ 13ɉၔ৷൮࠳ោ᰺ܬ૗ʊɩɰʪᅕ࠿ଃૺ৷൮࠳ោ᰺ʍ඘᝸
ᨂᗚᖭඋለኴ૗ለኴܫؙɉዿ 14׳50
഍ᶬ2012श्ʎ 1قኚ̍᎘Ꮞঞɾʩ 20഍ᶬ2013श्
ʎ 1قኚ̍᎘Ꮞঞɾʩ 32᷾ 33഍ʱЙោɶᶬ࠽ࣉᇊʆ
ʎᶬ2011ɩʧʒ 2012श्ʎ 1قኚ̍᎘Ꮞঞɾʩ 20 ഍ᶬ
2013श्ʎ 1قኚ̍᎘Ꮞঞɾʩ 26഍ʱЙោɶɾᶮ
żL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʎᶬӊॏᇊɩʧʒ
࠽ࣉᇊʇʡʊᶬɣɹʫʍश्ʡᆌᅕ഍႟ɩʧʒᆌᅕବ௦
ʇʡʊż׮˧̅̎Žʇ׽ጇʆ żᶬ˯́˴ˋ̀Žɩʧʒ
żʾ̎ˏŽʧʩϵɪʂɾɲʇɪʨᶬও्ଃૺ৷ʇԟ࠳ɴ
ʫɾᶨᜟᶭ 14ᶩᶮ
ãɉᅉᅕଃૺ৷
൮࠳قኚʎżL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽᶬ ࡩဆ
قኚʇɶʅও्ଃૺ৷قኚʍż׮˧̅̎Ž ᶬͼ኏्ଃૺ
৷قኚʍż˯́˴ˋ̀Žɩʧʒᑣᅕ৷قኚʍżʾ̎ˏŽ
ʱᄍɣɾᶮᅕׄᗕʎӊॏᇊʆʎᨂᗚᖭለʆвࠓɶʅɣʪ
ᗕ഍ʱᶬ࠽ࣉᇊʆʎႻۨʆᆌᄉɶʅɣʪᗕ഍ʱЋᄍɶɾᶮ
൮࠳ఄຫʎᶬӊॏᇊɩʧʒ࠽ࣉᇊʇʡʊऽᖇ൮࠳ʆɡʪ
ɫᶬӊॏᇊʆʎ໠ഒଢ଼ኚᶬ࠽ࣉᇊʆʎఀഒ࿋ີଢ଼ኚʇɶ
ɾᶨᜟᶭ 13ᶩᶮ
ӊॏᇊʆʎᶬ2011श्ʎ 1قኚ̍᎘Ꮞঞɾʩ 18᷾ 19
഍ 2ᶬ012श्ʎ 1قኚ̍᎘Ꮞঞɾʩ 18᷾ 20഍ 2ᶬ013श
्ʎ 1قኚ̍᎘Ꮞঞɾʩ 38᷾ 40഍ʱЙោɶᶬ࠽ࣉᇊʆ
ʎᶬ2011ɩʧʒ 2012श्ʎ 1قኚ̍᎘Ꮞঞɾʩ 20഍ᶬ
2013श्ʎ 1قኚ̍᎘Ꮞঞɾʩ 19᷾ 24഍ʱЙោɶɾᶮ
żL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽʎᶬӊॏᇊɩʧʒ
࠽ࣉᇊʇʡʊᶬɣɹʫʍश्ʡᆌᅕ഍႟ᶬᆌᅕବ௦ɫʇ
ʡʊż׮˧̅̎Žʇ׽ጇʝɾʎϵɮ żᶬ˯́˴ˋ̀Žɩ
ʧʒ࠽ࣉᇊʍ 2011श्ϒݹʎżʾ̎ˏŽʧʩϵɪʂɾ
ɲʇɪʨᶬও्ଃૺ৷ʇԟ࠳ɴʫɾᶨᜟᶭ 14ᶩᶮ
ᶳɉ᎘Ꮞᦞড়৷൮࠳ܬ૗ʊɩɰʪោ᰺ીᐠ
âɉżÍµ ׮˧̅̎Ž
2011᷾ 2013श्ʊᫎᨂᇊᶬᱝᇽᇊɩʧʒᴬҺࣃᇊʊ
ɩɣʅ᎘Ꮞᦞড়৷൮࠳ោ᰺ʱ࠷ఆɶɾᶮ׸ោ᰺ʇʡኤಟ
ᄍقኚʱżˏ˰ˍ˹́Žʇɶᶬ൮࠳׮ಟᄍقኚʱżL4
׮˧̅̎Žᶬ ෋ཇقኚʱż׮˧̅̎Žᶬ ࡩဆقኚʱᫎᨂᇊ
ʆʎż˯́˴ˋ̀Žᶬ ᱝᇽᇊʆʎż׮ՕŽʇɶᶬᴬҺࣃ
ᇊʆʎኤಟᄍقኚżˏ˰ˍ˹́Žʍᔵഒ֙ʱࡩဆʇɶɾᶮ
׸ܬ૗ʍោ᰺඘᝸ʎᜟᶭ 15ᶬ׸ោ᰺ʍᏃೖʱᜟᶭ 16ʊ
ቌɶɾᶮ
ᫎᨂᇊʍݶቾഔܚʆʍ൮࠳ʆʎᶬ2011श्ʎᶬ2011
श 1ಏ 20ఖʊ׮ಟᄍقኚ 1ᶬಏ 24ఖʊኤಟᄍقኚʱ஡
ኚɶ 3ᶬಏ 1ఖʊՁʩଢ଼ɭຫʊʧʩଢ଼ɭಟʱᜓʂɾ 4ᶮಏ
13ఖʊᄨन 180cmᶬ഍᫙ 40cmʍ᫙ᬦʆ࠳൧ɶᶬי኱
ಜ᫙ʎ 7ಏ 15ఖ᷾ 9ಏ 30ఖʇɶɾᶮ2012श्ɩʧʒ
2013श्ʎ 2011श्ʇ׽පʇɶᶬ2012श्ʎᶬ2012
श 2ಏ 6ఖʊ׮ಟɩʧʒኤಟᄍقኚʱ஡ኚɶᶬ3ಏ 1ఖ
ʊଢ଼ɭಟᶬ3ಏ 6ఖʊ࠳൧ʱᜓɣᶬי኱ಜ᫙ʎ 7ಏ 3ఖ
᷾9ಏ 30ఖʇɶɾ 2ᶮ013श्ʎ 2013श 1ಏ 31ఖʊ׮
ಟᄍقኚᶬ2ಏ 1ఖʊኤಟᄍقኚʱ஡ኚɶᶬ3ಏ 1ఖʊ
ଢ଼ɭಟᶬ4ಏ 18ఖʊ࠳൧ʱᜓɣᶬי኱ಜ᫙ʎ 7ಏ 8ఖ
᷾ 10ಏ 7ఖʇɶɾᶮោ᰺᝿ාʎ׸श्ʇʡ 5഍ 2ט৊
ʇɶɾᶮ
żL4׮˧̅̎Žʱ׮ಟʇɶɾܬ׹ʍżˏ˰ˍ˹́Žʍ
ᜟᶭ 14ɉၔ৷൮࠳ោ᰺ܬ૗ʊɩɰʪ᭽ೝᅕɩʧʒᅉᅕଃૺ৷൮࠳Ꮓೖ
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׭ᡪೖיᨃʎᶬ2011श्ʎż׮˧̅̎Žɩʧʒż˯́˴
ˋ̀Žʱ׮ಟʇɶɾܬ׹ʧʩʣʣݼɮᶬ2012श्ʎż׮
˧̅̎Žʧʩݼɮ żᶬ˯́˴ˋ̀Žʇ׽ጇʆɡʂɾ żᶮL4
׮˧̅̎Žʎ˞˦˸ʼʺ́ˏଃૺ৷ʇɶʅ L4ᦧϧࠍʱв
ಐɶᶬיᨃ৷ɫż׮˧̅̎Žᶬż˯́˴ˋ̀Žʊ๚ʘ׽ጇ
ϒͫʆɡʂɾɲʇɪʨҥʫʪᶨȾᶩʇԟఀɴʫɾᶮ2013
श्ʎ׭ᡪೖיᨃɫż׮˧̅̎Žɩʧʒż˯́˴ˋ̀Ž
ʱ׮ಟʇɶɾܬ׹ʇ๚ʘʣʣࡸʉɪʂɾɫᶬ˞˦˸ʼʺ
́ˏଃૺ৷ʇɶʅ L4ᦧϧࠍʱвಐɶʅɣʪɲʇɪʨᶬ෋
ཇقኚɩʧʒࡩဆقኚʇ׽ጇᶨȹᶩʇԟఀɴʫɾᶮ
ᱝᇽᇊʍᢳӪഔܚʆʍ൮࠳ʆʎᶬ2011श्ʎᶬ2010
श 8ಏ 18ఖʊ׮ಟᄍقኚ 8ᶬಏ 23ఖʊኤಟᄍقኚʱ஡
ኚɶ 9ᶬಏ 13ఖʊ௸ʠ׹ʮɺଢ଼ɭຫʊʧʩଢ଼ɭಟʱᜓʂ
ɾ 1ᶮ0ಏ 13ఖʊᄨन 168cmᶬ഍᫙ 50cmʍ᫙ᬦʆ࠳൧
ɶɾᶮי኱ಜ᫙ʎ 2011श 1ಏ 4ఖ᷾ 4ಏ 28ఖʇɶɾᶮ
2012श्ɩʧʒ 2013श्ʎ 2011श्ʇ׽පʇɶᶬ
2012श्ʎᶬ2011श 8ಏ 2ఖʊ׮ಟᄍقኚᶬ8ಏ 4ఖ
ʊኤಟᄍقኚʱ஡ኚɶ 8ᶬಏ 26ఖʊՁʩଢ଼ɭຫʊʧʩଢ଼
ɭಟʱᜓɣᶬ9ಏ 27ఖʊ࠳൧ɶᶬי኱ಜ᫙ʎ 12ಏ 27
ఖ᷾ 2012श 4ಏ 25ఖʇɶɾᶮ2013श्ʎ 2ᶬ012श 8
ಏ 1ఖʊ׮ಟᄍقኚ 8ᶬಏ 2ఖʊኤಟᄍقኚʱ஡ኚɶ 8ᶬ
ಏ 26ఖʊՁʩଢ଼ɭຫʊʧʩଢ଼ɭಟʱᜓɣᶬ9ಏ 19ఖʊ
࠳൧ɶᶬי኱ಜ᫙ʎ 12ಏ 17ఖ᷾ 2013श 5ಏ 31ఖʇ
ɶɾᶮោ᰺᝿ාʎ 2011ɩʧʒ 2012श्ʎ 5഍ 2ט৊ᶬ
2013श्ʎ 4഍ 2ט৊ʇɶɾᶮ
żL4׮˧̅̎Žʱ׮ಟʇɶɾܬ׹ʍżˏ˰ˍ˹́Žʍ
׭ᡪೖיᨃʎᶬ3̌शʇʡż׮˧̅̎Žʱ׮ಟʇɶɾܬ
׹ʧʩݼɮ żᶬ׮ՕŽʱ׮ಟʇɶɾܬ׹ʇ๚ʘʪʇᶬ
2011श्ʎࡸʉɮ 2ᶬ012श्ʎʣʣݼɮ 2ᶬ013श्ʎ
׽ጇʆɡʂɾᶮϒͫʍɲʇʧʩ  ᶬżL4׮˧̅̎Žʎᶬ෋
ཇقኚʇ๚ʘʅ 3̌शʇʡҥʫʪᶨȾᶩᶬż׮ՕŽɫвಐ
ɶʅɣʉɣᅉᅕଃૺ৷ɩʧʒ˞˦˸ʼʺ́ˏଃૺ৷ʇɶ
ʅ L4ᦧϧࠍʱвಐɶʅɣʪɲʇɪʨ  ᶬࡩဆقኚʇ๚ʘ
ʅʡ 2011श्ʎ׽ጇᶨȹᶩᶬ2012श्ɩʧʒ 2013श्
ʎҥʫʪᶨȾᶩʇԟఀɴʫɾᶮ
ᴬҺࣃᇊʍᢳӪഔܚʆʍ൮࠳ʆʎ 2ᶬ011श्ʎ 2ᶬ010
श 7ಏ 27ఖʊ׮ಟᄍقኚᶬ8ಏ 3ఖʊኤಟᄍقኚʱ஡
ኚɶᶬ8ಏ 26ఖʊئʒଢ଼ɭຫʊʧʩଢ଼ɭಟʱᜓʂɾᶮ9
ಏ 22ఖʊᄨन 200cmᶬ഍᫙ 20cmʍ᫙ᬦʆ࠳൧ɶɾᶮ
ោ᰺᝿ාʎ 8഍ 2ט৊ʇɶᶬי኱ಜ᫙ʎ 12ಏ 29ఖ᷾
2011श 5ಏ 27ఖʇɶɾ 2ᶮ012श्ɩʧʒ 2013श्ʎ
2011श्ʇ׽පʇɶ 2ᶬ012श्ʎ 2ᶬ011श 8ಏ 5ఖʊ
׮ಟᄍقኚ 8ᶬಏ 10ఖʊኤಟᄍقኚʱ஡ኚɶ 9ᶬಏ 5ఖ
ʊ௸ʠ׹ʮɺଢ଼ɭຫʊʧʩଢ଼ɭಟʱᜓɣ 9ᶬಏ 28ఖʊ࠳
൧ɶᶬי኱ಜ᫙ʎ 12ಏ 8ఖ᷾ 2012श 6ಏ 8ఖʇɶɾᶮ
2013श्ʎᶬ2012श 8ಏ 1ఖʊ׮ಟᄍقኚᶬ8ಏ 7ఖ
ʊኤಟᄍقኚʱ஡ኚɶ 8ᶬಏ 23ఖʊ௸ʠ׹ʮɺଢ଼ɭຫʊ
ʧʩଢ଼ɭಟʱᜓɣᶬ10ಏ 1ఖʊ࠳൧ɶᶬי኱ಜ᫙ʎ
2013श 1ಏ 15ఖ᷾ 6ಏ 17ఖʇɶɾᶮ 
żL4׮˧̅̎Žʱ׮ಟʇɶɾܬ׹ʍżˏ˰ˍ˹́Žʍ
׭ᡪೖיᨃʎᶬ3̌शʇʡż׮˧̅̎Žʱ׮ಟʇɶɾܬ
׹ɩʧʒżˏ˰ˍ˹́Žʍᔵഒഔܚʧʩݼɪʂɾᶮϒͫ
ʍɲʇʧʩ 3ᶬ̌शʇʡżL4׮˧̅̎Žʎ෋ཇقኚɩʧ
ʒࡩဆʧʩҥʫʪᶨȾᶩʇԟఀɴʫɾᶮ
ãɉż׮ʀɪʨŽ
2011᷾ 2013श्ʊంྃᇊᶬ2013श्ʊδᧉोɩʧ
ʒحยࢡᇊʆ᎘Ꮞᦞড়৷൮࠳ោ᰺ʱ࠷ఆɶɾɋ׸ܬ૗ʍ
ោ᰺඘᝸ʎᜟᶭ 17ʊᶬ׸ោ᰺ʍᏃೖʱᜟᶭ 18ʊቌɶ
ɾᶮ
ంྃᇊʆʎᶬኤಟᄍقኚʇɶʅżɪɯʨʉʲʏʲŽᶬ
׮ಟᄍ൮࠳قኚʇɶʅż׮ʀɪʨŽᶬ ׮ಟᄍ෋ཇقኚʇ
ᜟᶭ 15ɉżL4׮˧̅̎Žʍ᎘Ꮞᦞড়৷൮࠳ោ᰺ܬ૗ʍោ᰺඘᝸
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ɶʅżˏˇ˙˞ CŽʱᄍɣᶬᔵഒഔܚʍżɪɯʨʉʲʏ
ʲŽʱࡩဆʇɶᶬݶቾഔܚʊʧʩ൮࠳ʱᜓʂɾ 2ᶮ011श
्ʎᶬ2011श 2ಏ 25ఖʊ׮ಟᄍقኚᶬ3ಏ 8ఖʊኤಟ
ᄍقኚʱ஡ኚɶ 4ᶬಏ 15ఖʊՁʩଢ଼ɭຫʊʧʩଢ଼ɭಟʱ
ᜓʂɾᶮ5ಏ 18ఖʊᄨन 150cmᶬ഍᫙ 45cmʍ᫙ᬦʆ
࠳൧ɶᶬי኱ಜ᫙ʎ 6ಏ 20ఖ᷾ 10ಏ 21ఖʇɶɾᶮ
2012श्ɩʧʒ 2013श्ʎ 2011श्ʇ׽පʇɶᶬ
2012श्ʎ 2ᶬ012श 3ಏ 9ఖʊ׮ಟᄍقኚ 3ᶬಏ 16ఖ
ʊኤಟᄍقኚʱ஡ኚɶ 4ᶬಏ 16ఖʊ˪̉ଢ଼ɭຫʊʧʩଢ଼
ɭಟʱᜓɣᶬ5ಏ 23ఖʊᄨन 150cmᶬ഍᫙ 50cmʍ᫙
ᬦʆ࠳൧ɶᶬי኱ಜ᫙ʎ 6ಏ 19ఖ᷾ 10ಏ 16ఖʇɶɾᶮ
2013श्ʎᶬ2013श 3ಏ 14ఖʊ׮ಟᄍقኚᶬ3ಏ 19
ఖʊኤಟᄍقኚʱ஡ኚɶ 4ᶬಏ 23ఖʊ˪̉ଢ଼ɭຫʊʧʩ
ଢ଼ɭಟʱᜓɣᶬ5ಏ 22ఖʊᄨन 150cmᶬ഍᫙ 50cmʍ
᫙ᬦʆ࠳൧ɶᶬי኱ʎ 6ಏ 21ఖɪʨ᫕߂ɶɾɫᶬ᭽ೝ
ᅕɫݼᆌɶ෋ཇقኚɩʧʒࡩဆɫʚʛӂམɶɾʍʆ 8
ಏ 12ఖʝʆʇɶɾᶮោ᰺᝿ාʎ׸श्ʇʡ 5഍ 2ט৊
ʇɶɾᶮ
ż׮ʀɪʨŽʱ׮ಟʇɶɾܬ׹ʍżɪɯʨʉʲʏʲŽ
ʍ׭ᡪೖיᨃʎᶬ2011ɩʧʒ 2012श्ʎżˏˇ˙˞
ᜟᶭ 16ɉżL4׮˧̅̎Žʍ᎘Ꮞᦞড়৷൮࠳ܬ૗ʊɩɰʪ൮࠳Ꮓೖ
ᜟᶭ 17ɉż׮ʀɪʨŽʍ᎘Ꮞᦞড়৷൮࠳ោ᰺ܬ૗ʍោ᰺඘᝸
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CŽʱ׮ಟʇɶɾܬ׹ɩʧʒżɪɯʨʉʲʏʲŽʍᔵഒ
֙ʇ๚ʘࡸʉɪʂɾʍʆᶬ෋ཇقኚɩʧʒࡩဆʇ๚ʘɾ
ើМʎ׽ጇᶨȹᶩʝɾʎՓʪᶨĆᶩʇԟఀɴʫɾ 2ᶮ013
श्ʎᶬ᭽ೝᅕɫݼᆌɶɾɾʠᶬ׭ᡪೖיᨃʍ൮ឡɫʆ
ɬʉɪʂɾɫᶬ෋ཇقኚɩʧʒࡩဆʆ᭽ೝᅕɫݼᆌɶᶬ
ೝึфϹɫݼɮ᝾ʨʫɾʍʊࡩɶ żᶬ׮ʀɪʨŽʱ׮ಟ
ʇɶɾܬ׹ᶬ᭽ೝᅕʊʧʪ᜴࠿഍ɫʚʇʲʈ᝾ʨʫʉ
ɪʂɾᶮɼʍɾʠ 2ᶬ013श्ʎ෋ཇɩʧʒࡩဆʇ๚ʘʅ
ҥʫʪᶨȾᶩʇԟఀɴʫɾᶮ
δᧉोʆʎᶬኤಟᄍقኚʇɶʅżͨᯓࡨ 2׳ŽʱЋ
ᄍɶᶬ෋ཇقኚʇɶʅżˏˇ˙˞ CŽᶬ ࡩဆقኚʇɶʅ
ż׮˧̅̎Žʱᄍɣᶬݶቾഔܚʊʧʩ൮࠳ʱᜓʂɾᶮ׮
ಟᄍقኚʱ 2013श 2ಏ 14ఖʊᶬኤಟᄍقኚʱ 2ಏ 22
ఖʊ஡ኚɶᶬ4ಏ 8ఖʊՁʩଢ଼ɭʊʧʩଢ଼ɭಟʱᜓɣᶬ
ᄨन 115cmᶬ഍᫙ 70cmʆഔܚɶᶬ6ಏ 6ఖ᷾ 10ಏ 18
ఖʱי኱ಜ᫙ʇɶɾᶮោ᰺᝿ාʎ 6഍ 2ט৊ʇɶɾᶮ
ż׮ʀɪʨŽʱ׮ಟʇɶɾܬ׹ʍżͨᯓࡨ 2׳Žʍ׭ᡪ
ೖיᨃʎ  ᶬżˏˇ˙˞ CŽɩʧʒż׮˧̅̎Žʱ׮ಟʇ
ɶɾܬ׹ʇ׽ጇʆɡʪɫ 2ᶬ011ɩʧʒ 2012श्ʍᓑી
ܬ૗ʆʍᅕ࠿ଃૺ৷൮࠳ោ᰺Ꮓೖʱᣐʝɧ żᶬ׮ʀɪʨŽ
ʎ᭽ೝᅕɩʧʒᅉᅕଃૺ৷ɫżˏˇ˙˞ CŽʧʩࠪ࠳ɶ
ʅɣʪɲʇɪʨᶬ෋ཇقኚʇ๚ʘʅҥʫʪᶨȾᶩᶬżͨᯓ
ࡨ 2׳Žʇ׽පʊ˞˦˸ʼʺ́ˏଃૺ৷ʱପɾʉɣɲ
ʇɪʨࡩဆقኚʇ๚ʘʅҥʫʪᶨȾᶩʇԟఀɴʫɾᶮ
حยࢡᇊʆʎᶬኤಟᄍقኚʇɶʅżೋʍᕎŽʱЋᄍɶᶬ
෋ཇقኚʇɶʅżˏˇ˙˞ CŽᶬ ࡩဆقኚʇɶʅż˯́
˱̎˭Žʱᄍɣᶬݶቾഔܚʊʧʩ൮࠳ʱᜓʂɾᶮ׮ಟᄍ
قኚʱ 2013श 1ಏ 23ఖʊᶬኤಟᄍقኚʱ 2ಏ 1ఖʊ
஡ኚɶᶬ4ಏ 5ఖʊՁʩଢ଼ɭʊʧʩଢ଼ɭಟʱᜓɣᶬᄨन
180cmᶬ഍᫙ 80cmʆഔܚɶᶬ6ಏ 23ఖ᷾ 9ಏ 30ఖʱ
י኱ಜ᫙ʇɶɾᶮោ᰺᝿ාʎ 2഍ 2ט৊ʇɶɾ żᶮ׮ʀ
ɪʨŽʱ׮ಟʇɶɾܬ׹ʍżೋʍᕎŽʍ׭ᡪೖיᨃʎ  ᶬ
żˏˇ˙˞ CŽɩʧʒż˯́˱̎˭Žʱ׮ಟʇɶɾܬ׹
ʇ׽ጇʆɡʪɫ 2ᶬ011וʒ 2012श्ʍᓑીܬ૗ʆʍᅕ
࠿ଃૺ৷൮࠳ោ᰺Ꮓೖʱᣐʝɧ żᶬ׮ʀɪʨŽʎ᭽ೝᅕ
ɩʧʒᅉᅕʊࡩɶʅও्ଃૺ৷ʱвಐɶʅɣʪɲʇɪʨᶬ
෋ཇɩʧʒࡩဆقኚʇ๚ʘʅҥʫʪᶨȾᶩʇԟఀɴʫɾᶮ
IVɉᒑɉɉࡗ
ʮɫ۔ʍ˪̎˴̉̍˞ʼ˂˿ˍᯕʍഔܚʊɩɣʅᨁށ
ʉ٨ᯌʍͥʃʇɶʅۣݙϧ೮৷ᅕ࠿ɫ଱ɱʨʫʪᶮ˪̎
˴̉̍˞ʼ˂˿ˍᯕʊ੡೮ɸʪۣݙϧ೮৷ᅕ࠿ʎᶬ᭽ೝ
ᅕᶬᅉᅕᶬ֤᣸ᗮӹᅕᶬᗮӹᅕᶬᆏᏓᅕᶬ˞˦˸ʼʺ́
ˏʊʧʪ˸ˌʺ˅ᅕʉʈɫɡʩᶬɲʍͼʆʡ᜴࠿ɫށɬ
ɣʍʎ᭽ೝᅕɩʧʒᅉᅕʆɡʪᶮɲʫʨʍᅕ࠿ʎᶬ᥄ᙪ
ʍ࿋ີԂႾᶬރᬝပ໤๘ᶬ᦯Ү໤๘ጇʊʧʪ᫾ᬐɫោʞ
ʨʫʅɣʪɫᶬଃૺ৷׮ಟʱԢᄍɶɾଢ଼ɭಟഔܚɫ಍ʡ
ᜟᶭ 18ɉż׮ʀɪʨŽʍ᎘Ꮞᦞড়৷൮࠳ܬ૗ʊɩɰʪ൮࠳Ꮓೖ
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՞ೖᆔʇɴʫʅɣʪᶮɼʍɾʠᶬᨂᗚᖭለʆʎ᭽ೝᅕɩ
ʧʒᅉᅕʊও्ଃૺ৷ʱቌɸ˪̎˴̉ᄍʍ׮ಟᄍقኚ
ż׮˧̅̎ŽʱᓑીɶɾᶨMatsunaga ʨᶬ2010ᶻ௲ᙸ
ʨᶬ2011ᶩᶮ ʝɾᶬీಜʱԳাɶʅ żᶬ׮ՕŽᶨ ӆᆯᡦۍ
ຫκ۞ᕾ൧ၑᓑኚለኴ૗ᶩᶬż˦˄̎Žᶨ ˕˃ʺኚᖇ഍ॾ
ϥ቎ᶩᶬż ʞʣɵɬ׮ಟ 3׳Žᶨ ࠽ࣉᇊᶩʉʈʍۣݙᅕ࠿
ଃૺ৷ʱಐɸʪ׮ಟᄍقኚɫᓑીɴʫʅɣʪᶮ
కʊᥙʘɾʇɩʩᶬ˪̎˴̉ʍଢ଼ɭಟഔܚʆʎᶬኤಟ
ᄍقኚʇ׮ಟᄍقኚʍ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧࠍʱͥ
ᔸɴɺʪɲʇɫᨁ᝸ʆɡʪᶮҳᥙɶɾ 4قኚʎɣɹʫ
ʡ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧࠍʇɶʅ L3ʱಐɶʅɣʪ
ɾʠᶬ΂ʊ˪̎˴̉ʍ׮ಟʇɶʅԢᄍɴʫʅɣʪᶮͥఄɊ
ɲʫʨʍଃૺ৷׮ಟقኚʎɊL4ʱପʃˁ˿̎˪̎˴̉
ᶨ˧˭̀ˁᶩقኚʣɊ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧࠍʱପ
ɾʉɣఖಢۦಿ˞ʼ˂˿ˍʣᄅᫎ˞ʼ˂˿ˍʆʎԢᄍʆ
ɬʉɣɲʇɪʨɊ᭽ೝᅕɩʧʒᅉᅕʊও्ଃૺ৷ʱቌɶɊ
˞˦˸ʼʺ́ˏʊ᫟ɶʅ L4ʱପʃ׮ಟᄍقኚɩʧʒ˞
˦˸ʼʺ́ˏଃૺ৷ʱପɾʉɣ׮ಟᄍقኚʍᓑીɫಙʝ
ʫʅɣɾᶮɼʍɾʠᶬᨂᗚᖭለʆʎżL4׮˧̅̎Žʇ
ż׮ʀɪʨŽʱᓑીɶɾᶮ
żL4׮˧̅̎ŽʎᨂᗚᖭለɊӊॏᇊɩʧʒ࠽ࣉᇊʍଃ
ૺ৷൮࠳ʊɩɣʅ᭽ೝᅕʇᅉᅕʊࡩɶʅż׮˧̅̎Žʇ
׽ጇʍও्ଃૺ৷ʱቌɶɊ˞˦˸ʼʺ́ˏʊࡩɸʪ L4
ଃૺ৷ᦧϧࠍʱಐɸʪʇԟ࠳ɴʫɾᶮʝɾ żᶬL4׮˧
̅̎Žʱ׮ಟʇɶɾܬ׹ʍኤಟᄍقኚʍיᨃ৷ʎᶬᨂᗚ
ᖭለᶬᫎᨂᇊᶬᱝᇽᇊɩʧʒᴬҺࣃᇊʍ൮࠳ʆ׽ጇʇԟ
࠳ɴʫɾɲʇɪʨ żᶬL4׮˧̅̎Žʎ L4ʱಐɸʪقኚ
ʍ᭽ೝᅕ̍ᅉᅕଃૺ৷׮ಟᄍقኚʇɶʅԢᄍʆɬʪɲʇ
ɫనʨɪʇʉʂɾɋ
ͥఄɊż׮ʀɪʨŽʍܬ׹ʎᨂᗚᖭለɊӊॏᇊɩʧʒ
࠽ࣉᇊʍଃૺ৷൮࠳ʊɩɣʅ᭽ೝᅕʇᅉᅕʊࡩɶʅż׮
˧̅̎Žʇ׽ጇʍও्ଃૺ৷ʱቌɶɊ˞˦˸ʼʺ́ˏʊ
ࡩɸʪଃૺ৷ᦧϧࠍʱପɾʉɣʇԟ࠳ɴʫɾ żᶮ׮ʀɪ
ʨŽʱ׮ಟʇɶɾܬ׹ʍኤಟᄍقኚʍיᨃ৷ʎᶬᨂᗚᖭ
ለᶬδᧉोɩʧʒحยࢡᇊʍ൮࠳ʆ׽ጇʇԟ࠳ɴʫɾɲ
ʇɪʨ żᶬ׮ʀɪʨŽʎ˞˦˸ʼʺ́ˏଃૺ৷ʱପɾʉ
ɣ˞ʼ˂˿ˍۦಿኚʣᄅᫎ˞ʼ˂˿ˍقኚʍ᭽ೝᅕ̍ᅉ
ᅕଃૺ৷׮ಟᄍقኚʇɶʅԢᄍʆɬʪɲʇɫనʨɪʇ
ʉʂɾᶮ
ϒͫʍɲʇʧʩ żᶬL4׮˧̅̎Žɩʧʒż׮ʀɪʨŽ
ʎᶬଢ଼ɭಟഔܚʍ׮ಟʇɶʅԢᄍɸʪɲʇʊʧʩᶬ᭽ೝ
ᅕʣᅉᅕʍ᜴࠿ʱᤏ༜ɶᶬ˪̎˴̉ᯕʍᄉᄊࠪ࠳ʊࡉͮ
ɸʪɲʇɫಜহɴʫʪᶮ
ʉɩ 2ᶬ013श्᭽ೝᅕଃૺ৷൮࠳ʆʎᶬۗܬ൮࠳ᶬऽ
ᖇ൮࠳ʇʡʊ᭽ೝᅕᗕ഍ʇɶʅ KP9547ʱᄍɣɾɫᶬ
żL4׮˧̅̎Žᶬż׮ʀɪʨŽʉʈݼ௦ʍقኚʍ᭽ೝᅕଃ
ૺ৷኏्ɫۗܬ൮࠳ʇऽᖇ൮࠳ʆᄴʉʂɾᶮɲʍׄیʇ
ɶʅᶬ᭽ೝᅕᗕ഍ KP9547ʎᶬᨂᗚᖭለʍ๸೮ۗܬʆ
୚כɴʫʪ᭽ೝᅕᗕ഍ʧʩᅕׄ৷ɫওɣɫᶬ๸೮ۗܬ൮
࠳ʆʎۗܬʊ࠳ᇗɶʅɣʪݼපʉ᭽ೝᅕᗕ഍ʇዪ׹ɶɾ
ɾʠᶬଢ଼ኚీʊՒɧʪ KP9547ʍᅕׄ৷ɫ֝Ԕʊᆌ୷
ɴʫʉɣɲʇᶬKP9547ʎऽᖇ์ᬤʆʎওɣᅕׄ৷ʱᆌ
୷ɸʪɫᶬ࠳൧ϒᬆʍށᖇʊʎ֝Ԕʉᅕׄ৷ɫᆌ୷ɴʫ
ʉɣɲʇʉʈᶬɣɮʃɪʍ׭ᓧ৷ɫᒑɧʨʫʪɫᶬɲʍ
࿢ʎρাʍ൮ឡɫ৕᝸ʆɡʪᶮ
ʝɾ 2ᶬ012श्ɩʧʒ 2013श्ʍ᭽ೝᅕऽᖇ൮࠳ោ
᰺ʆʎ żᶬͪᨁʞʈʩŽʎᆌᅕ഍႟ɫ 60ᶥɩʧʒ 97%ᶬ
ᆌᅕବ௦ɫ 53ɩʧʒ 96ʆᶬLS2341ʇ๚ʘಐੜʊᱝɮᶬ
ᑣᅕ৷ʍżʾ̎ˏŽʇ׽ጇʆɡʂɾᶮMimuraʨ
ᶨ2009ᶩʊʧʪ KP9547ᗕ഍ʱᄍɣɾ᭽ೝᅕଃૺ৷ऽᖇ
൮࠳ʆʡ żᶬͪᨁʞʈʩŽʎᶬᆌᅕ഍႟ɫ LS2341ʇ๚
ʘಐੜʊᱝɮᶬᑣᅕ৷قኚʇ׽ጇʆɡʂɾᶮͥఄᶬᗾᒓ
ʨʎᶬᨂᗚᖭለʍ᭽ೝᅕۗܬ൮࠳ʆᆌᅕɶɾ൧ၑϹɪʨ
୚כɶɾ᭽ೝᅕᗕʱЋᄍɶɾऽᖇ൮࠳ʆżͪᨁʞʈʩŽ
ʎও्ଃૺ৷ʱቌɸɲʇᶨMatsunaga and Monma  ᶬ
1999ᶩᶬ ɩʧʒ᭽ೝᅕʊʎżͪᨁʞʈʩŽʍଃૺ৷ʱС
ɸᗕ഍ʇżͪᨁʞʈʩŽɫଃૺ৷ʱቌɸᗕ഍ɫɡʪɲʇ
ᶨೋ๮ʨᶬ2008ᶩʱܫؙɶʅɣʪᶮϒͫʍɲʇɪʨᶬ᭽
ೝᅕଃૺ৷ऽᖇ൮࠳ʆʎᶬЋᄍɸʪᗕ഍ʊʧʂʅżͪᨁ
ʞʈʩŽʍଃૺ৷ɫᄴʉʩᶬಢោ᰺ʆЋᄍɶɾ᭽ೝᅕᗕ
഍ KP9547ʎ żͪᨁʞʈʩŽʱСɸᗕ഍ʆɡʪʇᒑɧʨ
ʫɾᶮʮɫ۔ʆᆌᄉɶʅɣʪ˪̎˴̉̍˞ʼ˂˿ˍᯕʍ
᭽ೝᅕʊʎᅕׄ৷ʍᄴʉʪᗕ഍ɫ៖ʠʨʫʅɣʪ
ᶨMimuraʨ 2ᶬ009ᶻͳ᝾ʨ 2ᶬ010ᶩᶮ ɼʍɾʠᶬଃૺ৷
قኚʆɡʂʅʡᶬ੡೮ɸʪ᭽ೝᅕᗕʊʧʂʅʎɊଃૺ৷
ʱ֝Ԕʊቌɴʉɣ׭ᓧ৷ɫɡʪᶮɼɲʆᶬಢܫʆᎶςɶ
ɾ׮ಟᄍقኚʱ᭽ೝᅕʍ᜴࠿ᤏ༜ʱᆾᆔʇɶʅଢ଼ɭಟഔ
ܚʱᜓɥܬ׹ᶬͥᧅʍᗕ഍ʊᑣᅕ৷ʱቌɶɾż׮ʀɪ
ʨŽʎʡʀʬʲ żᶬL4׮˧̅̎ŽʱԢᄍɸʪʇɬʡᶬΟ
ԳʊഔܚʱΜ࠳ɶʅɣʪۗܬʆᆌᄉɶʅɣʪ᭽ೝᅕᗕʊ
ࡩɸʪଃૺ৷ʱሯ៖ɸʪɲʇɫ৕᝸ʇ৲ʮʫʪᶮ
Vɉ஍ɉɉ᝸
1ᶩ᭽ೝᅕɩʧʒᅉᅕʊࡩɶও्ଃૺ৷ʱପʃżL4
׮˧̅̎Žʇż׮ʀɪʨŽʱᓑીɶɾᶮ 
2 żᶩL4׮˧̅̎Žʎ᭽ೝᅕɩʧʒᅉᅕʊࡩɸʪଃૺ
৷ʱପʀᶬ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧࠍʇɶʅ L3ʱପ
ೋ๮ʨᶺ᭽ೝᅕɩʧʒᅉᅕଃૺ৷ʱಐɸʪ׮ಟᄍ˞ʼ˂˿ˍقኚ żLᶴ׮˧̅̎Ž ɩʧʒ ż׮ʀɪʨŽ ʍᓑીᏀᦋʇɼʍၔ৷ 55
ʃż׮˧̅̎Žʱኚࠍញᶬ˞ʼ˂˿ˍ᥎ᐈኚᶨC. 
chacoenseᶩʍ PI260429ᄒಿʍ˞˦˸ʼʺ́ˏଃૺ৷
ᦧϧࠍ L4ʱପʃ AP-PM03ʇ żᶬδາŽʇ AC2258ʇ
ʍίᭉাϐɪʨ᭽ೝᅕɩʧʒᅉᅕଃૺ৷ʆᦦ૽̍ۓ࠳ɶ
ɾ AP-2 ʇʱίᭉɶɊɼʍাϐɪʨ᭽ೝᅕɩʧʒᅉᅕଃ
ૺ৷ʆᦦ૽̍ۓ࠳ɶɾ AP-5ʱᕼ፫ញʇɶɾ F1قኚʆ
ɡʪᶮ
3 żᶩL4׮˧̅̎Žʎż׮˧̅̎Žʇ׽ጇʊওɣ᭽ೝ
ᅕɩʧʒᅉᅕଃૺ৷ʱପʀᶬ˞˦˸ʼʺ́ˏଃૺ৷ᦧϧ
ࠍʇɶʅ L4ʱପʃᶮʝɾ żᶬˏ˰ˍ˹́Žʍ׮ಟʇɶʅ
Ћᄍɶɾܬ׹ʍżˏ˰ˍ˹́Žʍיᨃʎ żᶬ׮˧̅̎Ž
ʱ׮ಟʇɶɾܬ׹ʧʩݼɮ żᶬˏ˰ˍ˹́Žʍᔵഒഔܚ
ʇ׽ጇʆɡʪᶮ
4 żᶩ׮ʀɪʨŽʎ AP-2ʱኚࠍញ żᶬδາŽʇ AC2258
ʇʍίᭉাϐɪʨ᭽ೝᅕɩʧʒᅉᅕଃૺ৷ʆᦦ૽̍ۓ࠳
ɶɾ᎘Ꮞʊ᭽ೝᅕଃૺ৷᎘Ꮞʍ LS2341ʱίᭉɶɾাϐ
ɪʨ᭽ೝᅕɩʧʒᅉᅕଃૺ৷ʆᦦ૽̍ۓ࠳ɶɾCBP-3ʱ
ᕼ፫ញʇɶɾ F1قኚʆɡʪᶮ
5 żᶩ׮ʀɪʨŽʍ᭽ೝᅕଃૺ৷ʎ żᶬ׮˧̅̎Žʧʩ
ʣʣՓʪɫż˯́˴ˋ̀Žʧʩওɮᶬᅉᅕଃૺ৷ʎż׮
˧̅̎Žʇ׽ጇʊওɮᶬ˞˦˸ʼʺ́ˏଃૺ৷ʱପɾʉ
ɣᶮʝɾ żᶬδᨦŽʍ׮ಟʇɶʅЋᄍɶɾܬ׹ʍżδᨦŽ
ʍיᨃʎ żᶬ׮˧̅̎Žʱ׮ಟʇɶɾܬ׹ʧʩݼɮ żᶬδ
ᨦŽʍᔵഒഔܚʇ׽ጇʆɡʪᶮ
6 żᶩL4׮˧̅̎ŽʎᶬL4ʱಐɸʪˁ˿̎˪̎˴̉
ᶨ˧˭̀ˁᶩقኚʉʈʍ᭽ೝᅕɩʧʒᅉᅕʱᆾᆔʇɶɾ
ଢ଼ɭಟഔܚʍ׮ಟᄍʇɶʅ żᶬ׮ʀɪʨŽʎ˞˦˸ʼʺ
́ˏଃૺ৷ʱପɾʉɣقኚʍ᭽ೝᅕɩʧʒᅉᅕʱᆾᆔʇ
ɶɾଢ଼ɭಟഔܚʍ׮ಟᄍʇɶʅԢᄍʆɬʪᶮ
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Development of Capsicum Rootstock Cultivars ‘L4 Dai-Power’ and 
‘Daichikara’ with Resistance to Bacterial Wilt and Phytophthora Blight
Hiroshi Matsunaga, Takeo Saito, Atsushi Saito, Tatemi Yoshida, 
Takanori Sato, Yoshiteru Sakata and Shinji Monma
Summary
‘L4 Dai-Power’ and ‘Daichikara’ are Capsicum rootstock cultivars with resistance to bacterial wilt and 
Phytophthora blight that were developed at the NARO Institute of Vegetable and Tea Science. ‘L4 Dai-Power’ is 
an F1 hybrid between ‘Dai-Power’ (a rootstock cultivar with resistance to bacterial wilt and Phytophthora blight, 
and with the L3 gene for resistance to tobamovirus), and AP-5 (an inbred line with resistance to bacterial wilt 
and Phytophthora blight, and with the L4 gene for resistance to tobamovirus). AP-5 was selected from a cross 
between AP-PM03 (an inbred line with the L4 gene derived from Capsicum chacoense line PI 260429) and AP-2 
(an inbred line with resistance to bacterial wilt and Phytophthora blight), which was derived from a cross 
between ‘Kyonami’ (a commercial cultivar with resistant to bacterial wilt; Takii Seed, Japan) and AC2258 (an 
inbred line with resistance to Phytophthora blight). ‘Daichikara’ is an F1 hybrid between AP-2 and CBP-3 (an 
inbred line with resistance to bacterial wilt and Phytophthora blight), which was selected from a cross between 
an F8 plant derived from a cross between ‘Kyonami’ and AC2258, and LS2341 (an inbred line with resistance to 
bacterial wilt). ‘L4 Dai-Power’ and ‘Daichikara’ are resistant to bacterial wilt and Phytophthora blight. ‘L4 Dai-
Power’ (with L4 ) is additionally resistant to tobamovirus, but ‘Daichikara’ is not. The yields of scion cultivars on 
‘L4 Dai-Power’ and ‘Daichikara’ rootstocks were greater than yields on ‘Dai-Power’, and similar to those on non-
grafted scion cultivars. ‘L4 Dai-Power’ and ‘Daichikara’ are available as rootstocks to protect Capsicum plants 
from bacterial wilt and Phytophthora blight. ‘L4 Dai-Power’ is suitable as a rootstock for Capsicum plants 
possessing the L4 gene, and ‘Daichikara’ is suitable as a rootstock for plants with no resistance to tobamovirus.
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